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ZX — Spectrum Software 

Orbiter 
Ground Attack 
Starship Enterprise 
Muncher 

GENEROUS DEALER 
DISCOUNTS AVAILABLE 

Send to; 

SILVERSOFT 

20 Orange Street, London WC2 

I enclose a cheque/PQ for £ 



£5,95 
£5.95 
£5.95 
£5.95 



ADDRESS 



PROGRAMMERS, Tired of working for nothing, send your programs to SILVERSQFT for a speedy reply. 



YOUR LETTERS J-<J 

Pascal hints; Vk-2f) colour; Saving and 
Loading on the Dragon. 0/^\ 

NEWS 0\) 

Texas Instruments new £100 
giving away micros; BBC robots. 
COMPUTER CLUB 

Simon Bccstey downloads downtown with The 
Worcester Park computer cronies 
THE DISC REVOLUTION 
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Whether you want a database to shame M15or 
jusi to load Snippet, a dive drive could be the 
arts wet. We lake some drives for a spin. 

CAMPUTERS LYNX *T^ 

Hill Hcnneit reviews the 48K 

computer. 

ORIC 

Colour and sound break the £100 battier tor 

the first time. Ef\ 

ATARI SOFT W A Kl: QU 

Eager for arty challenge jack Scholicld trie* his 

luck as astronaut, sub commander and pilot, 



colour 
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64 
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Tim LartgekU assesses the benefit of additions 
potts and extra memory. 

ZX-gi DEEP SPACE 

Forget about the Danes - only black holes 

cad trouble your Mtgatrawler. 

VIC MINOTAUR 

Evade the Minotaur and beat the clock 

Roger Mian's Vic -20 game. 

FORTH FOR BASIC USERS 

Ian Maclean looks at Forth. 

DRAGON GRAPHICS MIX 

The Brains show you how to mix different 

coloured text with graphics. 

SPECTRUM TOOLKIT 

Utilities which do not require expert 
knowledge of machine code. Q A 

ATOM BASIC CONDENSER 0*T 

Memory is at a premium in the Atom — which 
is where Dave Berry's ABC is useful. QQ 
ItltC COLOUR OVERLAY Ov/ 

Put colour display into perspective on the 
BBC with judicious use of overlays. 
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77 



98 

jraclers 

100 



BBC A LA MODE i/O 

Multicoloured graphic symbols can be 

produced in mode 5. Ftntan Culwin shows 

how. 

SPECTRUM CHARACTERS 

How to make Use of the 21 eStira, characters 

there for the making. 

ZX-Sl CHESS 

"Amazing'" was Clivc Sinclair's response to 

David Home's chess in IK.. "1 l"\0 

£3,000 ACORN COMPETITION I UO 

Your Computer and Acomsoft present Castle 

of Riddles. 1 AC 

BASIC DICTIONARY I UO 

Tony Edwards' Basic lexicon. 

CONTROL 

John Dawson describes how (o 

pi inter to a Z-fl0 PI/O chip. 

RESPONSE FRAME 

Your technical queries answered. 

FINGERTIPS 

Our pocket computer and calculator column, 

SOFTWARE FILE I i/ 

Ten program-packed pages, for the 
micros, Vic, BBC arid others, 
COMPETITION CORNER 
Find out who won the Atari and the i 1 5 token. 
Orb Bomb puzzle. New Commodore 64 
compel it ion between pages 26 and 27. 
Covet photograph by Stephen Qfiver. 
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Olid (ton A time big expensive computers sat in offices and did serious job* like the 
accounts and word processing, while little computers stayed at home and pushed tumps of 
coarse graphics around the screen in i parody of ping-pong. That was not quite as far off at. 
the days when the princess still had to kiss the frog, rather than steer him across, three lanes 
of alligators Tor a new high score, hut it was a time when a computer knew its place: cither 
in the office or in the home. Now that distinction is beginning to blur, and the home 
computer's increasing sophistication must be credited with a major role in bringing about 
the change. 

By offering more features at cvcr-Sower prices, home micros have made buyer* and 
owners of "serious" systems expect more for their money. After all, put yourself in the 
shoes of the businessman who has just taken the first step into the unknown and bought a 
micro for his office. When he then discovers that his dear little nephew's BBC model B or 
Commodore t>4 offers many of the features of the new office system but at a fraction of the 
cost, he will justifiably feel aggrieved. The businessman's growing awareness of the 
burgeoning home consumer market means that he will know that the technology in it> 
not expensive and will bring him to ask why, when dressed up in a business micro's box, it 
ihottkl prove so costly. 

But business computing *Isa exerts j strong pull on the home market. As computer 
literacy grows, home user* want mote than jusi games. They want the option of turning 
their mkroa to serious applications such as word processing. That means they must be 
Kivcti teal keyboards and mass stotage. It is to that demand that manufacturers are just 
beginning to respond, as we show in this issue. Discs are moving down in price to within 
the reach of the home micro, and heme machines like the Lynx arc moving up 10 take 
advantage of features such as CI' M, which mean you will be able to run business software 
at home — or even use the same machine in both environments. If this trend continues, a 
new market will open for portables which are as entertaining as they are useful. Built-in 
mass storage might then be less important if a Modem could be incorporated 10 access 
outside databases. 

It is no coincidence that both Acorn and Sinclair Research plan to release portable micros 
later this year, B 



you*. 



48K SPECTRUM 

Shaken 




+3K SPECTftUM 



Ship of the Line 



But Not 
Stirred' 

A James Bond 00? Adventure 

You are secret agent James Soma No 007. 
vwm a licence to kii< vour task rt to Jocaie and 
disarm a nuclear wamead wnich has twen 
kidnapped by me mysterious Dr. Death, you try to 

follow Ns tMit across the continents to hrs secret 
island whet* he is hoWirtg the missile But he has some 
surprises in store for youi 
Even wtih your range of death defying fj^ogets you may not 
manage to escape from the maze of his under ground Hideout - 
if you can ftnd it that rjf 
Anyway, watch out for hit henchmen, (he steer listed giant "PAWS", 
and the deadty midget 'T*C TAC' if you rtnary manage to get through 
the qn screen three dimensional maw. locate the contra* room, disarm me 
warhead, and think you deserve a dhrtt. men rush back heme rora vodka 
Martim - "SHAKEN BUT NOT STUffiED - 
Can you resist being Q07? EA.50 

!6K SPECTRUM & 48K SPECTRUM 

Everest Ascent 

Stake you' Claim to the Top Of the World in thrs gripping vertical adventure 

in whrch you aim to conquer the 29, 14 r summit of the worlds highest 

peak. 

Struggle from base camp to base camp m defiance of ait the obstacles 

which man and nature can throw at you! Survive incense cold as you 

watch out for avalanches, than ice and. of course, abomirtabiesnowmeni 

Cope with wayward Sherpas and crass bottomless crevasses out 

remember to watch your coygen supptyi A game of skin, cunning, bravery 

and daring for those wrth a head for heights* 

For the I6K Spectrum vver\avedrvKk^tniigarTy>.nioe«irinqoanstocjr«? 

you an adventure as Complex and varied as the 4BX wemon 

For the 1 6K or 4BK Spectrum onty £4.50. 

4SK SPECTRUM 

Transyfvanlan Tower 

A spine-chdiing adventure with spectacular 3-D graphics 
Can you nd the world of Count Dracuta before he 
i ni reduces you to the dark world of the living dead?Hoff or 
film addicts will know most of the moves, out wtVt- also 
added a few Of our owni Can you drscover the mystery of 
the turret and escape with its treasures? 
Enter via the dungeons and work your way up to The ter- 
rifying topi Find Objects EO help you whilst cxpkxtnq the 
500 rooms-all m exciting 3-0 detail - but watch out for the 
bats 

Give your Spectrum a bite of the action nowl 
Includes full save .routine 'or use during the daylight 
hours i £6.50 



l*K SPECTRUM 

Ship of the Line 

An Adventurous Management Game 
Command a tWi Century sariing ship 




48K version features the chance to send out boarding parties, to Guild up 
prize money, to take intelligence tests and to bribe your way up the 
admiralty ladder* This greatly extended version of Shrp of the Line realty 
makes the most of your estra memory £6,50 



I6KZX81 

Bargain Bytes Cassette One 

Deep Sea Adventure * Bank Account * Underground Adventure * 
Depthcharge * Hangman ■ Loan Calculator - Codebreaker 'Fori 

Currency Calculator, a genuine Dargarni 

Eight interesting programs for just £S.0O 



1 6K ZXB T 

Bargain Bytes Cassette Two 

Stock Market Game * Seafaring Aefcentufe • Jackpot • OXO * fViajxial 
Mode! * Ski Run • General Knowledge Quiz * Copycat 

Too many programs to desribe for only £5.00 
ideal as a ZX8 1 Starter Pack I 



4SK SPECTRUM 

Multi Function Cash Controller 

ff you want to make your machine work for you, thrs ts an ideal 
program . . . 

Cash Controiier has four dash: functions; it keeps your Bank Account in 
order, it rooks after your Home Budgeting, it calculates toao interest 
and repayments, and finally rt checks your mortgage for you- in 
addrtion rt only lets you into me program by means of your own secret 
password which you personalty choose. Gince you've allocated 
budget headings, any transactions you put mrough the flank 
Account will automatically be taken into account on your 

budgets. 

Using a Sjndai r printer, hard copy statements can be 
produced running from any date to any date, much 
more versatile than your regular hank statement! This 
program has been carefully crash-proofed to 
prevent a mrnor error from scrambling the existing 
data, and comes with clear on-screen 
instructions plus full printed notes to help you 
on your way Finally, rt holds up to 200 bank 
transactions and fills up most of the 
memory of your 4BK Spectrum £10.00 



Despatch within 48 Hours 

Guaranteed. 

All tape? despatched by 

First Class Post. 





win victories for Britain 



juggle your supplies, manpower arxT ammunition 
fearfesfc battle your way up the ranks . and finally achieve 
promotion to First Sea Lord, but beware <i wont fie easy! 
Encounter and engage enemy fleets survrw sunstroke. 
rever and famine endure fVe. fog and rhirtr men 
when you think you Ve done well rush tuck to Port 
for promotion! With full colour, ship graphics and 
sound £4.95 
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WHAT A 

NEW YEAR PACKAGE 
FROM COMPUTERS FOR ALL 
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UCHWM 
£39*! 00 
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There's o computer to suit you 
ot Computers for All! 
A full range ot trie world's finest micros plus the 
best advice and tremendous value tor moneys 
New Year, so why not a new computer? Choose 
from fhe Atori range, Dragon, One, MPF ll, BBC 
Micro, Commodore- 
Bui be sure it's from Computers for All - the 
shop where people matter 
Call now, write or phone 
T983 will definitely be the year of the computer- 
Make sure you start it right 
INSTANT CREDIT AVAILABLE FOR 
CALLERS WITH CHEQUE OR CREDIT 
CARD 



Post today, phone, or call at our shop 

Post to Computers tor All(Y), 72 North Street, Romford, 

Essex telephone (0708)752862 

QfaCim ftfcBMSOntwn MH » £270 00 («: VAT) 

SKM«RO{e)Is300OO(*ewMj Mmmam»&>{w*:m) 

DRAGON 32 §£19960 One VAT) ATARI BOO §£399 96 (re VAT) 

P1«jm «W Post and Podurig £3 00 



ORAGON CARTRIDGES 

UetW«Hfe 
Cosnuc invooer* 

TuMFww 

SvjrstiipCfiCKnewofi 
Pefsoool FtnWKfl 

NAME 

ADDRESS 



£24»«Q 
£1995 W 
£I994w 
£1994 « 
£1994 ea 
£1994 « 
£1994 ea 
£199S« 



DRAGON CASSETTES 

CwnpVKkim o* Owrws 
Cemp ofopphcafhofls 
Quel 

Comp«jttrt*e 
GiQprw; Awnotw 
Mantra 



>£79&M 
>£794« 
(£79b<W 
>£795» 
l£795« 
>£795eo 
>£795 6a 




COMPUTERS 



FOR ALL 



■ '! 1> 



IwtdOMCftsjuft PO «)»*« WAlflOtE 
pdptbH 10 COMPUTERS FOR ALL PUSS ttf m» Aeews, 

'THE SHOP WHERE PEOPLE MATTER " 
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If your order contains over £120 worth of computer 
hardware apply now for interest free credit by telephoning: 
Mail-order: (0702) 552911 London Shop 01-748 0326, 
Birmingham Shop: 021-356 7292. Southend Shop: 0702 
554000 or write to RO. Box 3, Rayleigh, Essex SS6 SLR. 

You pay 10% down, then 10% per month for a further 
nine months (to nearest penny). Example: VIC20 Colour 
Computer Cash Price € 169.99. Credit terms: £16.99 
down then £17 per month for nine months Total £1 69.99. 
Credit quotations on request. 



THE NEW COMMODORE 64 



The incredible new computer from Commodore comes 
with 64K RAM fined 1 Plus 16 colours, hr-res graphics. 
320 x 200 pixels, 40 columns by 25 lines, ZBO micro 
processor can be added — that means you can run CP/M 
software, 8 independently movable Sprites with collision 
detection, and a sound generator with 3 voices, 4 wave- 
forms, envelope and filter to rival some dedicated music 
synthesisers. And all this at the most incredible price ever. 

(AF56L) Only £339.00 



DRAGON 32 




The amazing new British com- 
puter with a full-travel standard 
keyboard, a 16-bit microproces- 
sor. 32K RAM fitted (expandable 
to 64K and fater to 256KM), 9 
colours, hi -res graphics and 
Microsoft extended colour BASIC 
(the very best BASIC to learn 
with) It can be used with vrrtually 
any ordinary cassette recorder, it 
has a printer interlace (Centron- 
ics-type), joysticks are available 
and it's incredible value for 
money. (AF57M). Only £199.50 



THE AMAZING ATARI COMPUTERS 

4 Console • Available: 

Atari 400 With 16K RAM (AF36PI 

£249.96 
Atari 400 with 48 K RAM (AF37S) 

£319.00 
Atari 800 with 16K RAM (AF02C) 

C399.00 

Atari 800 with 48K HAM (AF55K, 

£440.00 
* All above with BASIC ft handbooke 

Other hardware 

CaMeno Roto* dor 

Duk Drive 

That ma I Printer 

Epton MX SOT Mk Id 

Enwm MXBQF T Mk III 

Primer interface '<" 400 

Prmier Interface for 600 

Interface Module 

Ve iu writer 

16K RAM Module 

Am RAM Moduli lor 400 

48K Upgrade lot 400 

Flopov Disk i¥X8?Ui 

la Stick iAC45Vi 

J&fWteb Controller* rPflir] (AC 33 S J 

Paddle Conirollera 'Paul (AC30HS 

For full dtUh *H lor our hardware i«n.t r.XH«4Jl S A( appreciated 

JOHM THE U K ATARI COMPUTffl OWNERS CMJ* 

An .ndfrpiratotil uj»r» rjroyp Foot >l*u« «1 lh> t«u6 maetrin* for only 1 3 00* Ad9r*U rtru' f ubtcr^fun 10 Hrjn 

naua 1 of the club rpapaz-p* 'alidad • iuipf.il *r> character ««t redafattJMI ana toMairvad a collection otdemonalralrwi and 

gamec oroonn-i ana lets more issue 2 lectured a luiaial on r>j*»r nwwila such.;* ** *pt<(» j*oui B '»p*..<-i on rnnpularm. ■ 
aa t a etmn of rnanibari eentri&wi«r» :o tm* pree/am library rn-m mi>cn mora 



IAF28FI fSOOO 
(AF06G, £299 95 
(AFCKE, 126S00 
|AF38H» £39995 
IAF40TK £447 35 
(AF4TUJ £53 9* 
IAF42V, f&B.H 
(AF2&GJ £135 00 
IAF43W) £199 9b 
[AFOfiUl fSSOO 
IAF44X) f 125 Jh 
(AF4SV) £75 00 
C2.I0 
£2495 
£13 35 
£-395 




THE FINEST SELECTION OF ATARI SOFTWARE 
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(Subject to approval 
which can take up to 48 
hours) (APR = 0%) 



Dragon 32 computer hardware 
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ATARI SOFTWARE continued 
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Lynton Square. Pwfy Birr Birmingham Ttl (021) 36© 7J$Z. 
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South London's Largest 

Microcomputer 
Centre 



THI 
AMAZING ORIC-1 

Colour Computei 

* 40 Columns x 28 rows. 
* Microsoft Basic Language, 
* 8 Foreground 

+ 8 Background Colours. 

* Built-in Sound Synthesis* 

* High Res Graphics. 

* Teletext-Prestel 



,*. * 







Compatible 










T6K Microsoft Basic 




PhonJ 




m^ Come in 32K Microsoft Basic 




£139.95 




« for a Demonstration. 48K Microsoft Basic & Forth 


£169.95 | 


nPAfDM 37nf — Limited Stocks Available. 
UI»«Uwni «*•*■* New Software coming in al J the time. 




— 


New Vic Software 


New Atari Software 








Kraiy Kongl 


Sham us 


OD 


£21.80 




Dodge Kong's barrells as you dimb the stairs. 


Preppie 


C/D 


£19.95 




SJDViC Joysticks. £6.99 


Beta Fighter 


C 


£18,50 




Exterminator! 


Mouskattack 


D 


£31.50 




Blast the centipede while dodging the spider 


Hazard Run 


c 


£21.50 




amongst the toadstools. Fast anion. 


Jumbo Jet Pilot 


Rom 


£35.95 




STD VIC. Joysticks. €6-99 


Golden Gloves 


C 


£20.50 




Ant l-s platter-matter! 


Pacific Coast Highway 


C/D 


£21.80 




Make space invaders look like childs play, superb 


Canyon Climber 


C/D 


£21.80 




graphics. STDVIC. Joysticks. £6,99 


Chopfifter 


D 


£25.50 
£29.95 




Vikman 


My First Alphabet 


D 




Choose one to three ghosts. 


Rasterblaster 


D 


£22.95 




STDV/C. Joysticks £6.99 


Submarine Commander 


Rom 


£35.95 




Escape (Labyrinth| £6*99 


Slime 


C/D 


£21,80 




Dodge Cars £6.99 


Rearguard 


C/D 


£15.50 




Bomber £6.99 


Micropa inter 


D 


£25.50 




Invasion £6*99 


Shooting Arcade 


C/D 


£21.80 




Raceway £6.99 


Protector 


D 


£21.80 




Alien Panick £6.99 


Nautilus 


C/D 


£21.80 




Quirck £6.99 


Chicken 


C/D 


£21.80 




Target £6.99 


Frogger 


C/D 


£31.50 




Search £6.99 


Crush, Crumble, Chomp 


C/D 


£22.95 




New EMI Cartridges 


Temple of Apshai 


C/D 


£30.95 




River Rescue £24.9S 


EMJ Darts 


C 


£19.95 




MusicComposer £24,95 


EMI Soccer 


Rom 


£29.95 




Send for VIC price fist. 


All Prices Inc. VAT. 
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ATARI 400 



COMM 



• i • : • 



RE 64 



64k 
£345.00 



Vic 20 5k £137.95 21k £185.95 

•includes 5 Free programmes- 

V'tc Cassette £44.00 Vic Disk Drive New 

Vic Printer £229.00 Low Price £299.95 

1 6K RAM Pack £49.95 

Commodore 64 

64K Colour Computer 
in stock now £345 



Main Commodore 

Dealer fon New 500 series 

New 700 series 
Business Computers 



Sinclair ZX81 £49.95 




Cased 
typewriter 
keyboard £29: 
16KRAM £29.95 




^sssssss* 



AIJ Prices Inc. VAT. 



iiminmmim 




□ #£W4QG 

— i i 




1 6K El 99.95 32K £249.95 



Less Basic 



Less Basic 




Basic Cartridge £34.90 

48k Up Grade for Atari 400 £73.50 
Atari 800 1 6K inc. Basic £399.00 

Atari 800 48K £469.95 

Atari 4 1 Cassette £49.00 

AtarrSIODisk Drive £299.00 

Atari822 Printer £199.95 

Pfus Daisy Wheel and Dot Matrix 
.printers for the Atari range. 

Atari 400 

Typewriter keyboard. 
Direct easy replacement 
for standard keyboard 

£78.95 



Now available 

EM Submarine Commander 
EMI Jumbo-Jet Lander 

'"credible Games for Atar, 



^S^e^^ continuous 

demonstrations. 



Mailorder — send for our 
comprehensive list 



Instant C red rt 
Available 
subject to status 



Access/ 
Barclay/card 



m niunfci fTAnr * Eden Walk Precinct, 

VISION STORE * , ?9* "?£™ ame$ ' Surrey - 

Tel: 01-546 8974 
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LET YOUR MICRO i 
TAKE OFF WITH ; 



,d^Z 






USING GEMINI 
FUNCTIONAL CASSETTE 
SOFTWARE FOR JUST £19.95 

Hera's the software to run your budgeting, your 

business, your stamp collection, 

your car costs . . ■ even to plan^ 

your next meal and help you 

choose a wife. Tested 

programs that come with 



OtOS 



^^ 



all the documentation 
back-up you need from 
Gemini who are experts in practical 

"software. So mat) us the coupon - and put your 

micro to work . . . fast. 





□ DATABASE The Program that overyor*? 
needs Facilities include sort, search, list, 
delete, change, totals, save rile, line print if 
required, etc. etc. Con be used in place of 
any card index application £19.95 

hh STOCK CONTROL All the necessary for 

keeping a control of stock. Routines include 
1 1 stock *e< up. use* reference no., minimum 

stock level, financial summary, line print 

record*, quick slock summary, odd stock, delete 1 

change record and more. £19.95 

1 J l MAILING UST A superb dedicated 

- -« I database to allow for manipulation of 
J names & addresses & other data, with 
^^gpjl selective punt ing lo line prlnlei . Featu res 
include the foci my to find a name or detail when only 
part of that detail is known, Wilt print labels In a variety 
of user-specified formats. £19.95 

INVOICES AND STATEMENTS Ideal for the 
small business, A complete suite of 
program) log other with generated 
customer file for producing crisp and 
eft sclent business Invoices and monthly statements on 
your line printer. All calculations Including VAT 
automatic and provision tor your own messages on 
the form produced *Not Spectrum £19.95 



For Functional Software 

Dealer Enquiries Welcome 





COMMERCIAL ACCOUNTS A gem of a 

program, all for cassette, with the following 

tea lures:— 

Dolly Journal * Credit Sates • Cash Soles • 
Credit Purchases • Purchases - other * Sates Ledger ♦ 
Purchase Ledger • Bank Account » Year to Date 
Summary 

A fully Interactive program suitable for all businesses, 
files Can be saved ond loaded and total* from one 
file carried forward to another on cassette Particularly 
useful from a cash flow point of view, with an 
immediate accessibility 10 totals for debtors ond 
creditor* Bonk totally supported with entries for 
cheque numbers, credits and, of course, running 
balance £19.95 

HOME ACCOUNTS Runs a complete home 
finance package for you with every facility 
necessary for keeping a hack of regular 
and other expenses, bank account. 

mortgage. HP etc etc eld You II wonder how you 

ever managed without if. £19.95 

Gemini Marketing Limited. 
Functional Software Specialists 
9, Salterton Road Ex mouth, Devon. 
Telephone orders welcome. [03952] 5832 
Please quote Ac cess Diners Card Number 





ZXS1 16K - Database available - Only £730 
including FREE Decision Maker Programme. 




Tick tn* box tor Ptogrom you require. Price* Include V A.I and Packaao and Postage 
>iy the fottowing cauetto Mfrworc 



Please wpptyl 

Database 

Slock Control , 
Matltno UW 



Invoice* end State m e n t s 

Comnwcfgl Account* 
Ham* Account! 
ZXftl 16K Database 



H9.9S" 
W9,9S~" 
£19 95 ~ 

£19 95 

t? son 



Name 

Adareu 
Mociwii Ty (Mi 



M6Fft04V Wi0 



Make cheque* and oo«tal wdw payable to Gemini Marttelmg ltd 



Omen CarO Number 



t Number 
Signature: 



Oomtni. Functional Software Sp*ctaHMt f , i o l l trt oo load. Eunoum, 0*vof> (03992} M33 
TttvpTion* Hd«t Wticamg Ptsate quote AccmiDln»fi Card Nufflbtt 



TC02 



I 

I 



Tonight On Your Micro 




CAN YOU SU 

penetratoris the most amazing and 

sophisticated area de game yet devised for 

the 48K spectrum Features Include training 

mode, unique customizing, superior 

graphics, excellent sou nd and morer 

kCassette£6*95. 





RESCUE A VIC PR 



A multi-part adventure for the standard vie 201 

Ail you have to do is find the castle, defeat 

the dragon, find your way through the 

labyrinth, kill the wizard and rescue the 

princess. And that's not half of it! th e wizard 

& the PRINCESS cassette only £5.9 5. 



CONVERT YOUR VIC INTO AN ARCADE 
MACHINE 

Amazing arcade action for the standard VIC 20 

with 5 new exciting games from Clifford 

Ramshaw: alien blitz: invaders: GROUND 

ATTACK, STORM and SPACE ROCKS' (games 

marked 'contain machine code*. You must 

have the VIC GAMES PACK cassette -only $5.95. 




THEHOBBITISHERE! 



Experience the fantasy of J. R. Tolkien's 

"HOBBiT"onyour48K spectrum Danger, 

adven tu re and excitement are all part of It In 

words and graphics, but It is you who must 

solve the problems. Special features never 

seen before. THE HOBBIT is the program 

everyone is talking about £14.95. 



MELBOURNE HOUSE PUBLISHERS 



Picas* t*nd nw your frt# catalogue 
M+JH tend nr* 

■MM 

SPECTRUM 

linden t a ndtnq fan r Spec tr um 
Spectrum Machine Language 

For The Apyduie Beginner 

Over Trw Spectrum 

vic ao 

vie innovative Computing 

DRAGON 
enter The Dragon 



Order) to: 131 Trafalgar Road. 
Greenwich. London SEiO 



STJrtenPoja tnedaKwton 

LMgftton BurrjffJ BtciLUTTKA 



Tf e di m qit l M 

welcome 



ZXS1 



J~7.« 
£C.BS 



ibli 



f5 95 



Machine Language Hide Simp+e 
fOrthelXBOlWei 1BK 

Not Only 50 Program* £ A 95 

Understanding rour 
1*81 ItQM UM 

Complete Sinclair Basic 
Court* / 1 1 50 

Ba«c Course cassettes £ 2 SO 

complete Sinclair ixbi awn 
Disassembly part a* e nn 



Caitrttei 

1GK SPECTRUM 
Over Tfw Spectrum No l 
Over T he Spet trum NO 2 
Over The Spectrum No. 3 
Programs from spec tmm 
Machine Language Book 



f5 95 

is« 

*S9S 



43X SPECTRUM 

Penetrate* £$9* 

rnrwocwr ni» 
STANDARD VIC 20 

wt innovative cassette 1 £S.M 

v)C Innovative Cassette 2 i5 9S 

VK innovative cassettes tsss 

viCCam«Patk AM 

Thewmrdt ThePrlntett £5 95 



Afl prices include vm where appNeatt* 



AN Welbourn* moui* casterce software Is untoodiriormiv. guaranteed against malfunction 
Access orders can be telephones through on our 2* nour antafone ion £587397. 

I enc lose my cheque/mene v order for f 

Please debit my Access card ■** 

signature —m i 

Address . . 



Please add 80p tor post and pick £ 
IOTAL £ _ 



-80 



-CxptryttBt*. 



r*0ffCOlM 



vca 



MELBOURNE HOUSE PUBLISHERS 



W 



SW. Winter announce the launch of their 
exclusive new range of Dragon software 



THE RING OF DARKNESS 

The first full hi-res graphic adventure game 
for the Dragon. You create your own charac- 
ter and set off across an enchanted land, 
entering towns to buy essential goods and 
daring and depths of vast, monster tilted 3D 
dungeons. Time and experience will lead you 
to discover the secret quest, if you survive. 
SAVE GAME FACILITY. 

£10.00 

DRAGON TREK 

An advanced Star Trek game in hi-res colour. 
Mixed text and graphics, moving k lingo ns, 5 
skill levels, onboard computer and REAL 
TIME INTERACTION will have you zapping 
klingons til) stardate 2475, 

£6.99 

ARTISTS DESIGNER 

Use the Dragon's powerful hires graphics in a 
truly artistic manner. Moving screen cursor, 
cassette save function and slide show. 

£5,99 

THE MINSTREL 

A graphic music sheet and standard musical 
notation allow you to compose masterpieces 
and save them on cassette. ENTERTAINING 
and EDUCATIONAL. 

£5.99 

PEPPER'S BASIC GAMES - 
VOLUMES 1 & 2 

A wide selection of entertaining, educating 
games by Sol Pepper, written in Dragon Basic 
so you can LIST & LEARN. 

£5.99 each volume 



Prices include P&P. 

Mako ehofluiw POf payable to w * *"&** 

SW WINTER & CO LTD. rf W 

101 Westminster Bridge Road, 2S?° 

London SE1 f*HB 

Telephone 01 928 5*15 or 01 633 9611 

DRAGON 32 a IN STOCK NOW £173.00 + VAT. 



NEW SPECTRUM 

AND ZX81 

SOFTWARE 

-WINGED AVENOEJT 

Fait and farina. SPECTRUM vanwn **» SOUND »nd USER GRAPHICS J LEVELS, 3 
WAVES MOTHER $HiP, HIGH SCORE, RE FUELING. RAPID FIRE, SMART BOMBS 
aid LA5E fl SHIELD, PCW ""ONE OF THE BEST SINCLAIR GAMES YET- 0*r I • ■ 
■I SPECTURM * TfiK ZXBl 

SPECTRUM SCRAMBLE" 
(CONDITION REDJ r MC*E M.COOE ARCADE ACTON NO LESS than B 
DIRECTIONAL KEYS to 1 SMOOTH MO VI lirf ARCADE »c*tu.,n ^b*n,. 

iASEFSS BOMBS INSTANT RESPONSE. CONTINUOUS SCOPING ROCKETS. 
SOUND, FUEL DUMPS. HID MITIOBS. DEFENDER CRAFT and HIGH SCORE 
B**** CONDITION «ED W«h tMwvvnu MOVE, FIRE and SOMB AT THE SAME 
IM1 ttoi'l *p»t. timp wj*i«g to HTplwnnt s**y THE FAST ONI NEW RftEASt 
PA ICE si H » TSK Of «K SPECTRUM 

CONDITION RED" ZXTI 

■ hi tnvneti w* h*v* .1 aliiiaaarf i SCRAMBLE bawd M CODE program aikmo by 
TWO ARCADE GAMERS to hoc* baaad aiidtmanl SPEED and ■ vtrt prdfaamnai 
praaantaiioft. HIGH SCQSI TABLE. SHIPS LEFT, FUEL DUMPS, AIRBORNE 
MtSSH.ES and a «ey fancy SCHOLL, Owcsmm many of (h* iW't lrr*i*»0» and 
Of0**a» tpoodgamartflh RAPID MOVEMENT and Fiftf Sat to youmlf vriiat Iheia 
hw ywtfl man haw wmvi JUST E3 9S WZQI 

AUDIO SONICS 
WINNER &■ WtZZKlDE Fw Tt» SPECTRUM, A S . wntw found affacti to nw own 
progra-a « PRFSEIECTED SOUND EFFECTS maud* TELEPHONE, POLICE SIREN. 
FROG. SPACE EFFECTS and OUTBOARD MOTOR GO «to MODIFY mdmn 
pilWfind wih 4 *wrti o' SUDER CONTROLS m k*uh PITCH. RISE. FALL, 
OECEL, ACCELL, TONE, REPEAT RATE. STUTTER and DELAY 
AOJUST tha SUOEFtS than INSTANTLY tmti dv SOUND CREATED Cal TME 
SOUND ONE' and ■ cmmam bna tml appaar thai n <wef> to rnajT«xi «-.to im wii 
inocamt Hovm «l EKPLORAIION YOU WILL tE AMAZED maw BEEP unDOWl 
art fxmtd lo oHar Inn at f* » 1W or 4BK SPECTRUM 

SPECTRUM RENUMBER DELETE" 
ALL M.'CODt RENUMBERS ALL NOT PART -YOU WONT SUV A SETTER 
RENUMBER PROGRAM FOR THE SPECTRUM' JUST SO) BYTES. At M» ALSO 
Ml VERSION 

-PROGRAMERS DREAM 

A SPECTRUM TOOLKIT PoMtoi nd-pandam Ml |«i l« BYTES ftttnmt 
RENUMBER >cr*i a btoctiany mcwnanl w Mart BLOCK OR LINE MOVE mfAidmn * 
RIMUMBER Into plan * rrq«*<w BLOCK OR LINE ERASE CHANGE SELECTED 
STRINGS INAMES OR CONTENTS'. DUMP vanab* nono* and vrAn* iuhUc *- a 
*K#>. CHSPLAY PROGRAM <j* PROGRAM ft"* VARIABLE SIZE. INSTANT and 
CLEARN JUST 16,95 mA (ipton m*wvf.tion» 

"DO HOT PASS GO 

Rananwl undar pnvtnt £KII Mrhtalm of tha BEST SELLING BOARD GAME. PARK 
LANE and aA lhai Up io Six Hwn JMl «tsi u DICE THftowER, BOARD, RENT 
COLLECTOR. UNPIHE. BANK RULE BOO* ACCOUNTANT and PROPERTY 
RECORD, no efiumwi ™^. board or rac. nutod GAME SAVE INCLUDED, win i 
toto REPORT Compam win inttruetion tooate! 16* ZX»t *l f6 S6 



"GREATEST CAMiB Vi" 

TrM tapti * arnad duociN « NEW OWNERES TEN YES 10 girm on om tap 

uh M • COM «■ mgrt> cAmwig Wntum lay a trtct and w(d wmtan »t thai PaC MAZE 
«Nh Wing a wmwig, GOBLER an the cafe dodg* tn« qcvn ST AR DEFEN DER Hold 
On « Nip *mvt4, VAMPlHf S «nt<r 1t» COUh'T th* rlMf* I* I 0*«h W»p. SUfClOE to 
wwwitm iuat pattar loaan. tha BLOBS m aoan. FHOGLEft oood tun rh-v SOGOV 
BAMCS and FLOATERS STAR TftEKER m» 4 frvtWMn HI rapo. DICTATOR an u4d 
(avAtartf push both BUTTONS and PEASANTS. Aajp BOMflf H tomtr yum way to « 
SAf E LANDING SQp a fiamt rnakrt ihn tha BEST ZXB! vah* at Ci.flO 16ft 1X81 

ADVENTURE IN TIME" 
A mm aitrataotnl adnntwi* ualng DATA TRAN&IFfl twtunwi ^v^rnw atowng « 

tSK £UI lo run afound «K of aflvanture Sat «n AuSTRAUA Save Manfcard 
Or«r YV«y TUT* Tra*d . . Tana Mldm Warn Bjk k Probe FuMrt 

Conufi Expaits . . . Word Sure* Cava Slruclw* Oaapiw SynbtM . An 

AMBITIOUS MARATHON ah^i AR I T HMETlCAL and DIRECTIONAL ABILITY along 
*.i* REFLEX ACTION. OEOUCtlOH and Jbova a« palpanw KEY SECTIONS pmduca a 
<MNfani U*tm sfttr TIME owaw a rwv. cfipaeog* EACH TIME HOURS upon HOURS 
d MENTAL GYMNASTICS to fS 00 IM Wl 

-AO.VE-NT." 

MJW FOR SOMETHING COMPLETELY DIFFERENT An Euhl pan SYSTEM H> vm* 
GAMES Tls, SYSTEM hnemrxvLm „*t.„k* lo "ADyrfiTUFtf S" tMl«w«4lla 
bayond ia ooynaj (unction- Oawttoo e^Ntrn sluei Nka PftOQFIAM PLANNING, im 
AKPLlCATlON oj LOGIC and GAME CREATION wtngut concam lor Tha t«n»w:alii«-i 
of a compula/ lanouao* when can ba taaml kalar Indkidad • a MINI ADVENTURE lo 
ncfaaaa your la^Rnlandng <i* ma »y»wm Gamac can ba nmJ aft#* naavng 
Pra~«r>» am SAVED « M COOi DATA FILES to tha MASTER PLAY FILE to operate 
BASK Km 1 10 and SCO ar* i mill to ila uaat turn waa, AD VE NT a ihi 
IDEAS PEOPLE, LAUNCH F*«CE of «j«fS» l«K »Sl 

TRACER JACK™ 
An ADVENTURE TRADING, gam* art in tha POLYNESIAN aaanda of tha SOUTH 
PACIFIC With f*3 ft» lo but »hd T€ mi yew SHIP, putehata PROVISIONS and 
obtain ■ CARGO 19 TRADE on in* ISLANDS. Tin. RISKS am ysun lo IkM » am tha 
PROFITS. Am you OUTCAST or MILLIONAIRE St* POORER maanp WISER and you 
tan auirtr bail 0* SYSTEM ntorc TIME TRADER JACK (S », 1SK £Ktl 



SPACE THE K 
OH NO NOT THAT AGAIN Net not quiia Smi mory only LONGER and BETTER Tnn 
nn»«h01*a1tooivin»JUST ONE MlSTARL ««1 you »NU MORE COPT inofl *nd 

RADAR MAPS to PRtNTER. Oam* toalh t ratotad to yew RANK and Lha 
. »*»*. many HOURS play, a SECOND GENERATION TREK *i fS 



long lanoT' I 



htfiar 



WORK FORCE (WORKS HARDER) 

140, WILSDEN AVE. LUTON. BED- ENGLAND. 

U.S.A. USERS WRITE TO 

P.O. BOX Ml TITUS VI LLE r FLORIDA 327B0. U.S.A. 

ALSO AVAILABLE AT SUFFER AtiD MlCROV. 
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'SUPER QUALITY SOFTWARE FROM LLAMASOFT!!* 

(DESIGNER - JEFF MINTER) 



VIC 20 

ABDUCTOR NfW J 

A i l>nr new. tp*ce u*m»l ZAP rt» iw* kn^ 
*i*» horde* befiifF irw, RAM you - and 
abduct your humenouM Suryh* fl» a t iliiri 
f«r Igng trough Hid yuui get en f-1'J Sl*g» 
on vow MacviNc wth DOUOK 'ml 
POWER' Awaforyi* J (K action ouarantaed 
(140 • Up PbP 

CHID RUNNER NEW J 

FiNALly Tiu* arcade, auaaiy mi ih* 
uhftkpandad Vic" Shoot (op !hr> wgynahtad 
riBOIOS *werPng rrm QBID Rawer* of th* 
POOS »«J ZAPPEHS' The i»h« limed. 

•Pund and gre oMc J aim yuu i»« tmt tMvt 
avadabla lor untxpanded V,r « 0) fj PhP 



ANDES ATT ACT 

IjK RFP( ACFS UEFlNDAl 



NEW 



inrarilei wwfwi bMws, pod*. landerA, 
torhper*, "viand hvmuraxda and vnart 
burnt* WarPwr* Woe fngfi r*K*j«nn aXou* 
*«*■!» van tM»ct (o#m and pequraa 
■n OK w i*n»*r «Q>ar«cn Only t* 00 • (Op 
PEtP inrluda* iurl documentation 

T H AK X M. C <IK EXPANSION) J 

Th* * « v It 70 (iga breed uriwaen th* now 
lamed -Pact/nan anr] me game 'Ouu AJ «t 
fflKNm rtidr> tail and lun wtth iO»-v<» 
conTroaj, utt* Hi He* «*j«*t gr*p|*** 9* ■» 
larger trteanaion ntaripd Onty Ef 00 * SOp 
P*" CompWla wHh inilHjct-am 

THE VERY FIRST COMMODORE 
64 GAMES 

ATTACK Of THE. MUTANT CAMELS 
Plana* aath needa youl Hoata* aaam have 
yaad genaic engaiaann g to my Mb tamele 
from norma*! h a m - ia a b*a»» *>to » loot 

high, neuirohftrfn BhieajBu'. laepr apiltawj <t*atfi 
camaejll Can y*v fly your ■»*-. ■nanoaunmbh 
lighter over the rnountariDuti tendacapv io 
w ake n and death* [ha ean<am bale* lh*v 



■mwk the rut«v itronQrnferi You mull 
withstand wtti*n«e law Fir* and #t*n UFO*. 
■Game at uan itietchoi oner 10 tcrwn length* 
and teaturvi impart) «n*ng. teat**- U2 
c i aya» etrai* and ui tuefavebai enenolwn" 
Play 'rin garn* end you'l n*»af b* eb* » v*k 
a loo aoan «nitKKit gating *n rhliv IrigDar 
Finopt Awnom* m/£ acMm" OH • (Op 
MP 

ORlDRUMNtRtA 

TTw N*, CW*' *•«>* tor *• Vk hat baari 

imprortd tor your COMMODORE B4> Gnfl 
nmnar ■* t «ma*hrwi atNcUSA. N**i «per> 

•nnth* i^inms fait crvilwna* of th* gnr) cm 
iff 5* Fmiupm It ■*.■ «vch and axcalant 

sound and flrgphc» S(ir« l«ug*f rlnQH frw 
with rwiy ^amal tt Sfl i lop P&P 



ROKH 

Bo» a a chaHanpng uant nngtving tin 
tta U nt* ■»> yaw tun*» b**> rrarn a rh aj ft r 
m a— ui a hpoar ROX4I mc k juai amsiing 
aprn* rfapniea <*^*»»« •"0* *P*Cf tw™ 
aivacla, and an awaiomn moini*an^> Aantaf 
rl iron hk*v *w (jama Tdp 10 «rn at* uHad 
atonQ with tha* namaa Th* prograrn jhowt 
Mit what £** im acniavad u*no praV 
Cummouora4t bPM Study th* iaang and 
ta«m now » yt| icntaa. and aeund on In* 
euMpndng iwhiit « K • SOp P6P 



blitzkhieQ tUNIXP VIC1 
Ai MMTt at th* CdmnHtdora ahow onrj 
r.T,*wr.J by ln» Da#¥ TatafjrMjn % ifPur 
Vulcan Bwrrtoi (ivat it* anarrn; aty and 
d*M*ov lha buMnga, » kvPH «? t*»n uiM 
Hi ftt* oto a n p hica and piayi flvnr 
Brnarma MtinWI w*y** Only M 06 
ccmplfii vklih inatructtofM 

GAME GRAPHICS EDITOR 'BOFTICEV 

I AIL VIC. 

Cr»ar# yom y«tv fwri euHom ctia * * C M H i Pm 
tna unnpandad VIC 39. up to 64 Chvactari 

wrtti faoMiH itKli aa raflact and %t\* on 
cawtt* ats- 



SOFTKEVM 

Tha prog**"'. *•?"«* Hi rvn or»«t VK Ifl 

wrh any rrmnjry MM ^iw» yew it" '»c*ty of 
34 key worda en your toncban hayi Kay 
wcnh «l»*> [m* . poM, run. |*>*. hd. tor 
nut #tc Born progrin* on ora caawlK only 
ft 00 * Pfcf *riti full UKurMfiuiMn 

SPECTRUM 

GRAPHICS CREATOII I1BKI 
NOT ajai anotnaf [tinmn adhpf I A ltow a you 
to daftna not only ■•« 21 u*tr drtinrf*. 
«h*tadaf|. AIM Poai you fp clww tha 
errtv* » cnaraov ASCII rat, CnMWi ITVTES 
you Id load «rt» your wi 
kjoW ,>ilvj"«rt PrfkKi, Invart. 
I»trj fiornmandi etc Connnrlc with tuf 
oWwtnanianon it ftiN it* DIM ititanwnl and 
■aw GrapNc* CnMtor «wth n» mm p mcn mt 
fOpPbP. 



BOMBER 04KI 

Vrji a fui truimt yantdn erf tha p«awtir(. 
Biru «.«**! tor th* ifiH or J*V Speclrum 
TtyOt* • 



P*ronry I 



apPbP 



HEW 



HeAoaAMOtpmo*! 

Csieurnil naw game starring Ctwo 

haartJafQar wnp yau muM aMlda ta iknaa 
Wougiri *" mtr tat i i o tnowar ol haairy •naut 
Own banuaaa Ipr h a adli ai l u wi aj but b» auM to 
take an «tp«vi whan th* paA gats too much-i 
fliix a rtuc Id ipaad up acton. Great 
grapnkt. ruca animation Wr» mtn driva 
WaHrn Stuart lytieni t voc* tynpi aii ii B In 
proovca Wtftl) pufput Can you aiukn iha 
grada of 'Rocka* Cln, one or wal you t# 
' Barry Nlariaow CUM 5" ' Suit haadtlkansing 
ta-day and lind out f 4 16 - SOp Pb-P 

SUPfftDEFLf k r*SKl 

Baurs# "Sal' tha apaca aYnadH, aruufKt tht 
nwi «» th» powar ptm» uating away of 
oouraa *»orri ma daMl who chaaas >ow arnmd 
the virrrn 5u«r wrlfi your DprHta «najidt but 
bPRNH* lh*mnaa or yow may t* bunvd jkvr>' 
Superb ofaprm and tanintc aound »n the 
48E Sfjectrurh only Only U K on caaaatia 
■ SOpPbP 



ATARI *00 BOfl 

TURBOXFLEX 

Suovrh urt'ii f«»i and MiaPy naw b*i oama. 
i ur>qwa faaturm to »w M 

llVlIp*p a Li''J r lMi WJpCfB LXmOtM ■' SDunO ^TiVCtB aWIQ 

u*M flay«t MwmId graphic* Tet*M Up »0 
woiaa atrino with Sasiw'a name. fJt.OO ■ Up 
«**P 

G«APHtCS CHARACTER CREATOR 
No* you can defina your own l hM Oih 
ft^ttrtm an, et add ftijm g aati Raiutti 
at* luty ddpi»y»d on icrnerr ai ™tn 0.1 ) 
$pack>i faaMturaa mdhrde •»*«! imwi. wvr 
chiractai aaia etc. &«re**d on caawna wwti 
^■'.■'(."'vH* «kj. pup 

zxn 

CtMTlPtOE tWKI 

The OHIGlf+Al g*«he Iron thr OfllOIMAL 
ThM it ina ■oanwat pngnm to thai 
balngaofcj by oahar w mytm im tor thapttrnam 
our pno) Tha oama ha* rtnMd acatatc 
inert « *a) ternputinia pttax Primfri haa 
39 a piiB *y«n and ever « m u — y Cantapaoa 
ho>dn TaUa top- 10 icpra* and nampa. Why 
waa IP pay ™r/r' Only fl tB • (Op P&P 



J J0V5TTCK. CONTROL 



Please add 50p P&P with all orders 



LLAMASOFT SOFTWARE 



rSi 




§ 



*l al»a-i Pttnam 

UHWII 

i.i opjyj*tfl 

Trad, j 



Battle of Britain 

By Microgame Simulations for the Spectrum 

One day m surnirnjt. l£M0. Reports are coming in ot enemy 
borTrber souadton? crossing the English codst; targm unVnowo. 

How we vow to deploy ti-i^ .me* squamilfofis unoef vow 

command 10 tniercepi ihe incomtng throat* 

British and enemy squadron movements u hj ptatted on n supeib 
htgh resoluiion secreen map of south east England with 
communications signals presented both visually and in morse 
code. 

features variable difficulty levels, lull control of squadron 
rnovernenis. randomly selected targets end bomber routes tot 
each game, intelligence reports, refuefcng etc 
'isc game of strategy 'or one player 



4SK Strategic 
Wargamo 




only £5,95 
{inc. p£rp) 




Buy from ut wtth conlidoncp 
Full rnonejy-bpclt guarttrttP* or all out produce* 

"ThMttk Yt>u one* *g*m tot your prompt service; yours 
mutt be ttv most vsv-tfKfXfiy company if) Jirw business'" 
G.S. Yorki 

"t ffttut congrj>tutotif rw not tfrVy on tfm tfuuSty of vetur 
goods out arm on youf **c*#enj sefvtcr " G. W Sat/huff 

Quality software 
ZX 81 Spectrum BBC Vic-20 



t*m 



GAMES CASSETTES 

JXl 1 1 *••, 1 tu r-l a iravaoi rtf 

.."» b* ihe iw> lair ihmti pgpiav Maa Can* Vaiektyl later aan»t 

ir aw 

jjrainufinhCHWOB r*t* 

|i.'ih^wi||in> !«nnin t MlU j I lyNa il i giaal IMn ill .Me ip ail 

A rnnnn , untcna* «»»« i^rn* k*i r I i i < 

l ei r rr J m HW.I ty wcHMOa (*« 

a> n.;u' but man MPra ■«■« gl .w vnt ■>**■ — «■ ni r y 

VTC*lii r#i 1 1 1 11 wryaptai f»M 

M i tf Hrie ml*. BoBar. aaht uM aP«n 

tacieimMEaiM t7» 

tw 



APPLICATIONS SOFTWARE v , ltimm 

IXItltKIOWJLKilCllTAaTIRFAO |l» 

*"'~ * l r r~ 1 J '*rr tu*— rug -y- .r' 

ztwimiiwwTMUMtici nm 

A **ml m i Jt a in iei at ww rl iti prM** raw M l ine n «l rw 7KI1 p atii u 
<m >ar* Hi Wtm III *'■» »» m ^ «hn«K KiqgwiihKidiuiiM*} 
> w" ** "»i iriMr* ih> (hbL aiaeaaaa, aanai luaiut. BAVI w i n m 

l l i ti ■ n laaweaicrajQgai A PPaca] i*P) 

w*m ■**« ■« •-•ri*i graehca >n g n - - ■>« *nfl i»^ai aiiaBtaaPX aapa 

tart, air *ai 
mtiKinnmct 




16K RAM pack Memotach Mamopaa. It £28.60 

Awrae* a^r aaaa* it m* stadium 
'***yr*' fl*n**wm *>af ^v #** a*^ ^aj rn>rta*Aar pa^ r*f*P 

Oapt. YC. 30 Fernwood, Marpfe Bridge, 
STOCKPORT. Cheshire SK6 5BE ENGLAND 
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THE NEW RANGE OF SOFTWARE DEVELOPMENT 
TOOLS FOR THE ZX81 AND SPECTRUM USER 

Amanham Software Ltd. exists to provide software aids for those users who need to get the most out of their ZX81 and 
Spectrum computers without using expensive additional hardware, 

All AMSOFT products are designed 10 work with standard Sinclair equipment, but can be used in generate code tor other 
devices as well. 

AM-ZXFILE is a bulk cassette data handler tor the ZXS1 BASIC user. Unlimited number* of data records can be written to, or 
read from, cassette fites. in the same program if you wish. Records can van/ in length, and can be blocked together in groups 

of any sue lor rjrt'aier speed. Speed of output is controlled by the user program, and missing data ts detected on reacting. All 
output and mpui is from a BASIC array. 
Big machine facilities at £4.00 irtc VAT 

AM ZXMON >s a complete machine code operating system for the ZXS1. The user can create, modify, move and verify 
machine code. He can also run and checkpoint machine code programs, Most important, he can create libraries of machine 
code routines on tapes, and merge them together, and with new programs, to speed program development. 
A first class support system at £6,00 mc, VAT, Sped rum version AMSPECMON with some facilities will be available from 
Mid Feb 31 £6,50 inc VAT 

Under the control of AM -ZXMON you can run- 

AM ZXEOIT a icxi editor primarily designed for creating assembly language source text files on cassettes, for input 10 the 
AMAZON assembler. Similar to the BASIC editor. AM ZXEOIT tats you create and amend the programs line by line, and 
to merge different program cassettes together. 
A must at £4.00 inc. VAT 

NEW AMAZON full two pass symbolic assembler running under the control of the monitor AM -ZXMON and producing 
either directly loadable binary cassettes or relocatable code suitable for the AM-ZXDOC relocating loader Symbols of up 
to 5 characters can be used instead of absolute addresses, hex. end decimal constants and text may be used, ABS, ORG, 
EQU, EXTN, are all provided and the assembler supports all Z80 op. codes. It is impossible io describe this product in a 
small space 
The best assembler around a I CSOO inc VAT 

COMING SOON is AM-ZXLOC. a full relocating loader which will merge together routines produced by AMAZON and 
relocate them, completing any necessary linkages, giving a binary program, No more manual address changing, no more 
wasted space, 



TO; AMERSHAM SOFTWARE LTD, LONG ROOF, NERVINES ROAD, 
AMERSHAM, BUCKS. HP6 5HS 



Please send me 
and 



D AM-ZXMON 
□ AM-ZXFILE 



I enclose my cheque/postal order for £ 
NAME 

ADDRESS 



also □ AM-ZXEDIT 

............ D AM-AZON 

made payable to Amersham Software Ltd. 



rcoa 
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AUTOMATIC TAPE CONTROLLER 
FOR THE SINCLAIR ZX81 



• DATA PROCESSING 

The ZX99 gives you software controf of up to four tape drives 
(two for reading, two for writing) allowing merging of data 
tiles. This is achieved by using the remote sockets of the tape 
drives, controlled by USH statements or commands. 

• RS232C INTERFACE 

The ZX99 has an RS232C output allowing connection with 
any such printer using the fult ASCI I character code (you can 
now print on plain paper in upper or lower case, and up to 
132 characters per line) at a variable baud rate up to 9,600 

• SPECIAL FEATURES 

There are so many special features it is difficult to list them 
all, for example: 

AUTOMATIC TAPE COPY: You can copy a data file regardlew 
of your memory capacity as it is processed through the Sinclair 
block by block. 

TAPE BLOCK SKtP: Without destroying the contents of RAM 
DIAGNOSTIC INFORMATION: To assist in achieving the 
best recording settings. 

The ZX99 contains a 2K ROM which acts as an extension to 
the firmware in the Sinclair ROM. The ZX99"s ROM contains 
the tape drive operating system and the conversion to ASCII 
for the RS232C output. 

There is an extension board on the rear to plug in your RAM 
pack (larger than 16K if required}. The unit is supplied with 
one special tape drive lead, more are available at CI each. 



Now 

£49 




plus 

£2 95p*p 



• ZX99 SOFTWARE 

We now have available "Editor 99", a quality word procesii-ui 
program including mail merge, supplied on cassette for £9,95, 
Also following soon: 

• Stock Control (October) 

' Sales Ledger (November) * Debtors Ledger 

• Business Accounts • Tax Accounting 

Dept. YC5 Data - Assette, 44 Shroton Street, 
London NWT 6UG. 01-25& 0409 



W 



m 



dota-Q//ette. 



u SMeten5tr*rt 
London nfW» 

T«l 01-256 04M 




► FERGUSON CASSETTE RECORDER £28 inc. p&p 

Tested with ZX81, Acorn, BBC, Dragon etc. sic 
Features: Dm, Ear, Mic.tnd R cm oto sockets, 
Tape Counter. Tone Control. Built-in Mic , 
AuiMiop Battery/ maim. RecommenOed by 
Acorn for use with BBC computer 



£285 plus £6 



• STAR DP8480 

RS232C (SERIAL) 

Secur i cor <te livery 

CENTRONICS (PARALLEL) £265 

plus £6 Securicor delivery 



This professional pi inter works with almost any 
computer with ve* y good upper and lower ease 
lypvfMi 

• Si-dir«cnonal • 30 column width {10" paper j 

• Switchabto - Tractor or Friction Feed 

• 80 chri par second 




•BBC CASSETTE LEAP 

7 urn plug 10 two 3,5mm plugs and one 2 5mm plug 

Only £2 mc PUP. 

Oilier tooth available • pica** telephone. 




• 2,000 SHEETS OF 
PRINTER PAPER 
£19.50 plus £3,50 p&p. 

E690 REVOLVING CASSETTE RACK 

Stflffl* - £2,99 I holds 32 tape* or 20 in case*} 
Double - £5.99 (hoirti 64 tapes or 40 in esses} 
Treble - £8.99 (holds 96 tape* or SO in c**es> 
Quad - £11.99 (hold* 128 rape* or 80 m caoetl 
All plus £ 1 p&p 



RDER FORM d*p< yci 



U 



COMPUTER CASSETTES 

High quauty. screw assembled cussetles supplied 
with library boxes. Any lengths available 



T5 



C5 - 35p 
CIS - 39p 



C10- 37p 
C20-41p 
C30 - 44p 



C12-38p 

C25 - 43p 




Data As.se tte, 44 Shroton Street, 
London NW1 6UG. 01-258 0409 



Cod* 


Item 


No. 


Pripa 


P&P 


Total 










































































Cheques /PO made payable to Storkrose Ltd 
Charge* my Access/Visa No 



Signed _ 

Atktrciv 



Mama 
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BBC 

MICRO 

INSTANT 

MACHINE 

CODE! 

Yes, it's true. Instant machine code from a good 
subset of BBC BASIC Type your BASIC program 
into your model 6 6BC Micro, trigger the 
compiler, and your program is changed almost 
instantaneously into superfaat machine code. 
For £34.95 you get: Cassette version of the 
complete compiler {along with a version of the 
compiler for use with discs, ready for when you 
upgrade, the disc version being dubbed on the 
cassette after the cassette version); complete 
compiler listing; extensive documentation and 
instructions. The compiler was written by Jeremy 
Ruston. 



THE BBC 
REVEALED 

By Jeremv Ruston 

'. . deal tried 10 become the bible of all BBC microcomputer 
users. . .' {Personal Computing Todays. It you've mastered the 
manual, then this book is for you Jus! €7 9*5 

LET YOUR BBC MICRO TEACH YOU TO 
PROGRAM 

By Tim Hartnell 

1 eke* you ftjfi her into ( h» cloudy ana* f t he BBC machine 
than enythirvp else I've yet Hen. . .' {Computer and Video 
Ginies} H you're just starting out in the world of programm- 
ing, than this book im the one for you Forty complete 
program*, including Othello/Reversi. Piano and a host of 
dra mane graphic demos, Just C64S 



Ntteffeee, Dept yc 

4*-** Earta Court Road. London W8 SCJ 

Pleat* send ma 

{ I INSTANT BBC MACHINE COOE-tape and book- £34 9S 

{ > THE BBC MSCRO REVEALED- Ru*on-E7.»S 

( i LET YOUR BBC MICRO TEACH YOU TO PROGRAM - 
Hartnell -C« AS 

I enclose C 

Nam* ..,.,-*«„.......,....,. 

Address 



SPECTRUM 




Make ths most of your Spectrum, with these 
acclaimed books from the experts! 

PROGRAMMING YOUR 
ZX SPECTRUM 

Tim Hartnell and Dilwyn Jones 



More than 100 routines and programs. 730 pages, and value 
lor every Spectrum user. Learn how to mate the most of 
user-defined graphics l*ilh a Pecmin-llce program, 
DQTMAN). sound, colour, and such commands as ATTR. 
SCREENS and BRIGHT From the coordinator of the National 
ZX Users' Club. Tim Hartnell Jutt E6.95, 



THE SPECTRUM 
SOFTWARE LIBRARY 

60 GAMES AND APPLICATIONS FOR THE 
ZX SPECTRUM! 

By David Harwood 



Arcade game*, intelligent board games, brain game* and 
utility programs They're all here in this massive collection of 
60 tested program* for the Spectrum, compiled by Interface 
columnist David Harwood, Just C4.9S. 



Interface, 
Depi YC 

44-46 Earls Court Road. London, Wf 6CJ 
Please send ma; 

t I PROGRAMMING VOUR ZX SPECTRUM f6 95 

( I THE SPECTRUM SOFTWARE LlBHAftV-£4.95 

I I A sample issue of INTERFACE, the monthly mag Mine 
published by the National ZX Users' Club-f 1,00 

I enclose E 

Nam* , „... 

Address ,...„™™„ 
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WE'VE GOT THE VERY BEST PROGRAMS 
FOR YOUR SPECTRUM OR ZX81 

SOFTWARE SUPERMARKET 



"There are some superb ZX games around now ■ but there's a 
whole load of rubbish riding on their backs." (Your Computer). 

And that's just > 

why we started Software Supermarket last year From hundreds 
of programs, we've selected the very best for your Spectrum or 
ZX81 

Judging by (he Setters we get from all over the world, our 
customers are very pleased with our selection service It's 
impartial (we produce no programs ourselves) It's free And it 
saves you £££'s on stamps and mistakes 
AND WE USUALLY DESPATCH TOUR ORDER WITHIN 
48 HOURS. Read on for the best, the very best, Spectrum and 
ZXB1 programs FREE detailed Top 20 listing with every 
order! 

ZX SPECTRUM 

S ] ORB1TER "So fast that lightning reflexes are needed' - E&C 
Amazing Defender -style program, all in m/code Full arcade 
ieatuies as you kill the aliens with your laser bolts and smart 
bombs and rescue the humanoids (Silversoft) 16/48K £5.95. 

52 METEOR STORM In some areas n surpasses the arcade 
original " PCW. "A remarkable feat of programming" - ZX Comp 
Thrust and fire and hold features, free keyboard overlay - AND FT 
TALKS TO YOU» (Quicksilval 1G/48K, £4 95 

53 TMEGATE Breath-taking 4D adventure "The best 
graphical game I have seen on any micro' - (Interface) 5 skill 
levels Free training program and keyboard overlay Wipe out 
the aliens by travelling back through their umegate Great 
(Quicteilva) 48K only. £6,95 

54 GULPMAN "the one cassette that 1 would buy an 

exceptional program* - PCW Our best-seller All m/code. Choose 
horn 9 speeds, 1 5 mazes, lazer defence and demo run of any maze , 
(Campbell Systems) 1674&K. £5.95 

55 GROUND ATTACK "Very absorbing game" ~E&C Arcade 
thr ills based on Scramble' Pilot your spaceship through 26 zones, 

destroying missiles, fuel dumps, avoiding aliens AH m/code. good 
sound and colour (Sitve? soft) W48K £5 95. 



56- ESCAPE "One of the best and most original games we have 
seen~ ■ S. U .5 very teal dinosaurs chase you round rhe maze as 

you search for the axe to escape. "The most amazing 
dung is this graphics" - S U (New Generation) 16/48K £4.95 



57 SPECTRES "Latest twist in the maze game" - CVC. Help 
Eddie light up his mansion: outwit the A ghosts Excellent sound. 
beautiful graphics, Multilevel. On-screen score, high-score, fuel 
score, freeze (Bug-Byte] 16748K WeU worth £8,00 

58 BLACK CRYSTAL The ultimate rote-playing adventure 
Quest for the rings of Creation defeat the Lords of Chaos Real- 
tune monster battles Great full-screen graphics. And a MASSIVE 
18QK OF PROGRAM, in 6 chapters (Camel!) UK only . £750. 



S9 VENTURE +3 Ten games for the price of one on this new 
double-sided cassette On side A, 7 Linked games - can you survive 
them all and collect the gold' Different each time you play On side 
B\ 3 more games (Booker) 16/48K Ten games for £8 00. 

S10 SPECCHESS Artie has beaten Sinclair and Psion' • SU 
Clevei graphics produce beautiful chessmen 7 play levels, all legal 
moves position analysis for solving chess problems, 
recommended move and save oame [Artie) 48K onlv, £9 45 



ZX 81 + 16K RAM 

Zl FBOGGEK Addictive Great graphics Moving cars, logs, 
diving turtles, alligators - watch out for the snake! All nVc 
Hall of Fame Multi-level Fun and friendly (DJL) £5 95 

Z2 TRADER Our best-seller "Fantastic 48K graphic adventure 
SU Loads in 3 k 16K chapters Simply beauuful (Pixel) £10 50. 

Z3. ZUCKMAN 10K of machine code, has all the addictive 
features of the original" • SU The fust and best ZX81 version 
Hi-score, Hall of Fames (DJL) £5.95 



Z4 SUBSPACE STRIKER "Some splendid graphics" - SU You 
lurk in hyperspace. captain of the Swordush. waiung to zap the 
enemy ships. (Pixel) £5 50 

Z5 MAZOGS Just the son of program to impress your friends" - 
ZXComp A superb new concept" - PCW Amazing graphic maze 
game (Bug Byte) £8 00 

Z6 WINGED AVENGER One of the best Sinclair games yet' • 
PCW Fast-moving m/code Phoenix 7 play levels Clever 
graphics {Woik Force) £4 50 

Z7 BLACK CRYSTAL More variety than any other Sinclair 
adventure From the people who did the famous 'Volcanic 
Dungeon Over lOQKof program in 7 chapters (Camell). £7 50 

Z8 PILOT Brilliant flight simulation, written by a pilot 7 modes, 
including Autopilot demo Learn to take off. land, direction find. 
fHewson) £5-95 

Z9 STAR SOCCER Kxcitmg new soccer simulation You plan the 
moves, watch the play Great high speed graphics Choose your 
own real teams i More fun than Match of the Day" > fWatSOn) £5.95 

Z10 OTHELLO Recommended without reserve, a superb 
opponent"' - YC 9 play levels A great game (Mol) £6 95 
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SOFTWARE SUPERMARKET 

Your one-stop shop tot the best Sinclair Programs 
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Btc SHE \fM"x 11%" {A3) 100 pages. 
Tricing paper to overlay and copy. 
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(45.056 Pixels). 
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INPUT Unci shown on grids, 
Set of hvm pens for each computer colour 



It will improve your ZX SPECTRUM graphics 
in ways you wouldn't believe possible. 



Your new ZX Spectrum is liter aJly packed with sophisticated graphics. 
Colour High resolution. ptot, Draw. Grtfe. Border Ink, Paper Colours. 
User -defined characters to name just a few! 

That"* why we have packed lire new S pectrum Prmi 'n Plotter totter 
with every JaoMy to e*pfcnt your graphics to the lutf- 

After the first few weeks of "piayng" with your computer you will warn 
to get down to seoous programming and planning m wnich profeWJOCiaj 
looking graphics should play a major part 

What better way to work i{ out than with a Prml n' Plotter Jotter? 

The professional pad 

Prmt "n' Plotter * not just another programming pad 

Just look at the specifications 

BIG SIZ - > t CO Pages -50 Print Cnds and SO H«h 

Resolution Plot Grids. 

Printed on hi gh-qm<iiy tr 4 <n g Pjp* f ■ enabiaig you lo Overlay the page 
fo< direct co-ordnation between PRINT and PLOT or to copy fi 
illustrations, maps, charis. photos cic. 

PRINT Gnds show all numbered co-ordinates far the 704 screen 
positions, plus INPUT Imes 

PLOT Gndj show every numbered co-ordinate for the 45.056 Pixels' 

Each Pad contam 600 uscr-dgfoaibfe gnds for use with the BIN n, POKE 
U$R "a function 

And the whole thing is fully bound w>th fly (eaf cover and complete with 
a set of seven colour pens 1 

The simple way to get serious 
Spectrum Graphics can become very compter, so before you start lo 

program the best way is to work it out on a Pmi n" Plotter and save al 

those errors! 
Tike for *«unce the cc^mmem ORCLE . Wlh a jotter you can establish 

the exact screen location for ihe centre m seconds, and it will stop you 

running out of screen because of a too large radius Working our DRAW is 

similar: pre^Jetermme DRAW Imes and PtQT positions befor t you sta' ! 

With 4 Jotter you can buid up graphics using every facility with a direct 

CO orckmbon between each 
For rwiance. correct PLOT OVER or PRINT OVER positrons will be easy 

with a totter 

See the ihow for just 95pJ 

To demonstrate the graphic possibilities w,th the SPECTRUM pTTER 
we have produced a cassette-based Demonstration prog ram for ooty % o 
{mc VA Tand P&P). Why not send for a copy, or order it together with 
your JOTTER' 

Just part of a range of ZX products 

The Spectrum Jotter s, of course, an upgraded version of our popular 
ZXB t Print 'n' rVtl er . fatter ond 1 Film For ZX8 1 owners these are available 
by direct mai or through a growing number of retailers and compshops. 

The ZX8 1 jotter « a 1 00 page Graphics pad that exploits to the fuf the 
graphics Facilities of that micro. ZXS I Film a a matt film version of the 
jotter which is re-usable and ideal for copying' graphics 

Our manual : _ ZX Graphic s t voprOmming rnaie eas y' ' explains every Uvig 
you need to know about usaig the ZXfl I products, and when used an 
conjunction with ihe Spectrum cassette will prove to be the defrvLrve 
guide to the subject 
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And for ZX users (whether Spectrum or ZX3I ) we sUI market Prater 
Pa per at £) less than Smctam! 

Why not write and place your order today' Graphics can be a very 
serious subject Print n Plotter products can make it easier . . and 
belter tn a hundred ways you never thought possible' 




An ilufiraiHj leaflet n tern with Borden 
If you requ**a copy before && 
rxtosmg a fsrst cttttsUmp- 

To Pr*it r. Plotter Product* iSBj t? Borough H& Sireei. 
London Sf I Please forward me the toflowmg products 

ZX SPECTRUM rQTTERS ® £9 :% en* 

ZX8ipTTEftS«) £150 each 
| 2X6 1 PLOT TERFILMSfcaZS. 

GRAPHfcS PROGRAMMING MADE £ ASTf MANUALS & £l SOea 

PACTS Of ZX PRINTER PAPER(5 ROLLS) ^ £10 9S per pack 

ZX SPECTRUM DEMO CASSETTES ^95p t 
PLEASE NOTE ALL PRICES INCLUDE POST. RACKING AND VAT FOR 
| U < DELIVERIES pverstaj ^Ouid add 25% for additional Surface Marf) 

IHtMlUMiwkiUdMnble to Prirn'n'Pkwier Products 
Pl«H« bill my Awvu/Barctayunj /Vi*/M»»erc*rd Hot - 
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Sinclair ZX Spec 



16Kor48KRAM... 
full-size moving- 
key keyboard... 
colour and sound... 
high-resolution 
graphics... 

From only 

£125! 



First, there was the worid-beating 
Sin dair ZX80. The first personal computer 
for under £100 

Then,theZX8l.Withuptol6KRAM 
available, and theZX Printer Giving mOfe 
power and more flexibility Together, 
they've sold over 500,000 so far, to make 
Sinclair world leaders m personal 
computing, And the 2X81 remains the 
ideal fow-cost introduction to computing. 

N a w t here's t he ZX Spec t rum ! Wi t h 
up to 48K of RAM, A full-size moving -key 
keyboard Vivid colour and sound High- 
resolution graphics And a low price that s 
unrivalled. 

Professional power- 
personal computer price! 

The ZX Spectrum incorporates all 
the proven feat u res of t he ZX31 . B ut its 
new 16K BASIC ROM dramatically 
increases your computing power, 

You have access to a range of 8 
colours for foreground, background and 
border, together with a sound generator 
and high* re solution graphics 

You have the facility to support 
separate data flies. 

You have a choice of storage capa- 
cities (governed by the amount of RAM). 
16K of RAM (which you can uprate later 
to 48K of RAM) or a massive 48K of RAM. 

Yet the price of the Spectrum 16K 
is an amazing £125! Even the popular 
48K vers ion costs only £175! 

You may decide to begin with the 
1$K version, If so, you can still return it later 
for an upgrade. The cost? Around £60 




Ready to use today, 
easy to expand tomorrow 

Your ZX Spectrum comes with a mains 
adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs (colour or black and white). 

Employing Sinclair BASIC (now used 
in over 500,000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together represent a 
detailed course in BASIC programming. 
Whet her yo u' re a beg in n er o r a competent 
programmer, you'il find Ihem both of im- 
mense help- Depending on your computer 
e x pe he n ce , you' II quickly be movi n g 
into the colourful world of ZX Spectrum 
profession aHeve I computing, 

There's no need to stop there. The 
ZX Printer-available now- is fully 
compatible with theZX Spectrum. And 
later this year there will beMicrodrives for 
massive amounts of extra on-line storage, 
plus an RS232 /network interface board 




Key features of the 
Sinclair ZX Spectrum 

• Full colour -8 colours each for 
foreground, background and border, 
plus flashing and brightness-intensity 
control 

• Sound -BEEP command wilhvanable 
pitch and duration 

• M ass ive R AM - 1 6K o r 48K. 

• Full-size moving -key keyboard 
keys at normal typewriter pitch, with 
repeat facility on each key 

• High-resolution -2S6 dots 
horizontally x 192 vertically, each 
individually addressable for true high* 
resolution graphics. 

• ASCII character set -with upper- and 
lower-case characters 

• Te let ex t -com pa t ible - use r software 
can generate 40 characters per line 
or other settings. 

• Highspeed LOAD & SAVE- 16K mtfXJ 
seconds via cassette, with VERIFY & 
MERGE for programs and separate 
data files. 

• Sinclair t6K extended BASlC- 
tncorpof ating unique 'one-touch" 
keyword entry, syntax check, and 
report codes. 
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ZX Spectrum software on 
cassettes -available now 

The Spectrum software tibrary is 
growing every day. Subjects include 
games, education, and business/ 
household management Flight 
Simulation . Chess Planetoids . . 
History. Inventions . VU-CALC. VU-3D 
...Club Record Controller ..there is 
something tor everyone. And Ihey all 
make full use of the Spectrum's colour, 
sound, and graphics capabilities You' II 
receive a detai led ca ta I og ue with you r 
Spectrum, 

ZX Expansion Module 

This module incorporates the three 
functions of Microdrive controller, local 
area network, and RS232 interface 
Connect it to your Spectrum and you can 
Control up to eight Microdrives. 
communicate with other computers, and 
drive a wide range of printers 

The potential is enormous, and the 
module will be available in the eady pan 
of 1983 for around £30. 
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Sinclair Research Ltd. Stanhope Road, 
Camberley, Surrey GU15 3PS. 
Tel: Camberley (0276) 6853*1. 



The ZX Printer- 
available now 

Designed exclusively tor use with the 
Sinclair ZX range of computers, the 
p r i nte r off e rs ZX Spect ru m owners t he full 
ASCII character set - including lower-case 
characters and high-resolution graphics. 

A special feature is COPY which 
prints out exactly what is on the whole TV 
screen without the need for further 
instructions Printing speed is 50 charac- 
ters per second, with 32 characters 
per line and 9 lines per vertical inch 

The ZX Printer connects to the rear of 
your ZX Spectrum. A roll of paper <65ft 
long and 4in wide) is supplied, along with 
full instructions Further supplies of paper 
are available in packs of five rolls 



The ZX Microdrive- 
coming soon 

The new Microdrives. designed 
especially for the ZX Spectrum, are set to 
change the face of personal computing 
by providing mass on-line storage. 

Each Microdrive can hold up to 100K 
bytes using a single interchangeable 
storage medium. 

The transfer rate is 16K bytes per 
seco nd , wi t h an average access t i m e of 
3 5 seconds And you'll be able to connect 
up to SjMicrodnvesto your Spectrum via 
the ZX Expansion Module. 

A remarkable breakthrough at a 
remarkable price. The Microdrives will be 
available in the early part of 1983 for 
around £50. 




How to order your ZX Spectrum 



BY PHONE -Access, Barclay card or 
Trustcard holders can call 01-200 0200 tor 
personal attention 24 hours a day. every 
day. BY FREEPOST-use the no-stamp 
needed coupon below. You can pay by 
cheque, postal order, Barclaycard. 



Access or Trustcard 

EITHER WAY- please allow up to 28 
days for delivery And there's a 14-day 
money-back option, of course We want 
you to be satisfied beyond doubt -and we 
have no doubt that you will be. 



To: Sinclair Research. FREEPOST, Cambeiiey, Surrey, GUIS 3BR. 



Order 



Oty 



item 



Code 



Item Price 
£ 



Total 
£ 



Sinclair ZX Spectrum - 16K RAM version 


100 


125.00 


Sinclair ZX Spectrum -48K RAM version 


101 


175 00 


Sinclair ZX Printer 


27 


59-95 


Printer paper (pack of 5 rolls) 


16 


11.95 


Postage and packing orders under £100 


28 


2 95 


orders over £100 


29 


4 95 



Total £ 

Please tick if you require a VAT receip 

"I enclose a cheque/ postal order payable to Sinclair Research Ltd for£ 

"Please charge to my Access/Ba re I ay card/ Trustcard account no. 

•Rease delete/compiete , | | | | |. ■ 

as applicable 

Signature | 

PLEASE PRINT 

iKame: Mr/ Mrs/Miss I I I I I I [ I | u | J | I ; . I I 

l Adttraas I I I I I I I I I I I I I I l' I I I I I I I I 
I I ! i I i I i M ' I ' I I i l I 
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FREEPOST- no at amp needed. Prieea apply to OK onl y Export prices on a ppi lea t ton 



Sinclair ZX Spectrum-technical data. 



Dimension* 
Width 233 mm 

Depth 1 44 mm 

Height 30 mm 

CPU' memory 

ZBQA mteroprpcessor running al 3 5MV-U 
16K-bylo ROM containing BASfC interpreter and 
operating system 

t6K -byte RAM (plus optional 32K-byteRAM on 
internal expansion board) or 48K -byte RAM 

Keyboard 

4Q-moving-*toy keyboard wrlh full uppef and 
k>wer case wilh capitals lock leatore All BASIC 
words oblamed by single keys, plus 1 6 graphics 
characters, 2 2 colour control codes, and 21 user- 
definable graphics characters All keys have auto 

Display 

Memory -mapped display of 256 puds * 
192 pmels, plus onoallntiulesD ylo per character 
square, defining one o( eight lor aground colours. 
one of e*ght background colours, normal or extra 
brightness and flashing or steady Screen border 
colour nlso sellable lo one Of. eight colours Will 
drive a PAL UMF colourTV set or black and white 
sei (which win give a scaled grey}, on channel 36. 

Sound 

Internal loudspeaker can be ope raied over 
more than 1 octaves (actually 1 30 semitones) via 
basic BEEP command. Jack sockets at I he rear of 
computer allow connections lo external amplifier I 
speaker 

Graphics 

Pomt. ii no circle and arc drawing commands 

in htg h -resolution graphics 
16 pro-del med graph ics characters plus 21 user- 
definabfe graphics characters A lso functions to 
yield character at a given posilion.aflnbule at a 
given position l colours, brighln ess and flash) and 
whether a g iven pixel is set Text may be writien on 
the screen on 24 linos of 32 characters Text and 
graphics may be Ireely mixed. 

Osteon 

Foreground and background colours, bright - 
ness and flashing are set by BASIC INK. PAPER. 
BRIGHT and FLASH commands OVER may also 
be set, wh eh performs an exclusive-or operation 
to overwnte any pnnilng or pioi ting that is already 
onlhe screen INVERSE «iii give inverse video 
printing Thesesix commands may be set globally 
lo cover all further PRINT, PLOT. DRAW or CIRCLE 
commands. or locally wilh in I hose commanda lo 
cover only the results ol that command They may 
also be sat locally lo cover taxi pnnled by an 
input statement Cotour-coniroi codes, which 
may be accessed from Ihe keyboard, may be 
inserted into laxtor program listing, and when 
displayed will override the globally set colours 
until another control code is encountered Bnghi- 
ness and Hash ing codes may be i nsertod into 
program or text, similarly Colour-control codes m 
a program list! ng have no effect on its execution 
Border colou r is set by a BORDER command. The 
eight colours available are black, blue. red. 



magenta, green, cyan, yellow and white All eight 
colours may be present on the screen at once. 
wilh wmo areas flashing and others steady, and 
any area may be highlighted extra bright 

Screen 

The screen is druided into two sections. The 
lop section - normally the first 22 lines - displays 
the program listing or I h e results ol program or 
,, command eneculion The bottom section - 
*nonriaHy the last 2 lines - shows Ihe command or 
program h no currently being ent erod, or i h a 
program Unecuneniry bemg edited l( also shows 
the report messages Full editing facilities of 
cursor left, cursor right, insert and delete iwith 
euto-mpeat laciiiiyi are available over ihia Hne 
The bottom section will expand lo accept a 
curronl line of up to 22 lines 

Mathematical operation* and function* 

Anihmetic operations of +.-.X.-K and raise 
to a power, Mai hematicaHunct ions of sine, 
cosine, tangeni and their inverses, natural logs 
and exponentials; sign function . absolute value 
function, and Integer function; square root 
f u nci ion. random number generator, and pi 

N u mbers are stored as five bytes of float ing 
po«ni binary - giving a range of +3 X 1 " to 
+7 X 10 W accurate to 9 1 J decimal digits 

Binary numbers may be entered directly wuh 
the BIN lunction — >,<,>— .<— and <> may be 
used to compare slnng or arithmetic values or 
variables to yie W 1 lai se j or l \ I rue) Logical 
operators AND, OR and NOT yield boolean results 
but will accept (false) and any number (true). 

User -definable lunctlons are delined using 
DEFFN. and called USingFhl They may lake up to 
26 numeric ond 26 siring arguments and may 
yield string or numeric results 

Th ere is a full DATA mechanism, using the 
commands READ. DATA and RESTORE 

A real time clock is obtainable 

String operations and functions 

Stnngscan be concatenated wilh + Siring 
variables or values may be compared with — , >, <, 
>—,<-,<> lo give boolean results Stnng func- 
tion s are VAi . vALS , STRS and LEN , CHRS and 
CODE conven numbers lo characters and vice 
versa, using the ASCII code 

A very powerful stnng slicing mechanism 
exists, using the lormaS ixTO yl 

Variable names 

Numeric - any sin ng starting wtlh a letter 
1 upper and tower case are not dial ingu ishect 
between , and space* are ignored} 
String -AS I oZS 
FOR -NEXT loops - A Z 
Numericarrays-A-Z 
Stnng arrays - AS to Z% 

Simple variables and arrays with Ihe same 
name are allowed and distinguished between. 

Array* 

A nays may be mu Iti -dimensional, wilh sub- 
scripts starting at I Sin ng arrays, technically 
character arrays, may have I heir last subscnpl 
omitted, yielding a string. 



E xprettion evaluate? 

A full expression evaluaior is called during 
program execution whenever an expression, 
constant or vanabie is encountered This allows 
Ihe use of expressions as argumenis to GOTO. 
GOSLia.irtc 

II also operates on command s allowing the 
ZX Spectrum lo operate as a calculator 

Cassette interface 

The ZX Spectrum incorporates an advanced 
cassette interface A tone leader is recorded 
before Ihe information to overcome (he automatic 
recording level Huctuahons ol some laps 
recorders, and a Schmitt I rigger is used I o remove 
noise on playback. 

All saved informal ion is started with aheader 
containing information as to its type, title, length 
and aridress information Program, screens, 
blocks of memory, stnng and character arrays 
may all be saved separately 

Programs, blocks of memory and arrays 
may be verified after saving to confirm successful 
saving. 

Programs and arrays may be me rged Iro m 
tape lo combine ihem wuh the existing contents 
of memory. Where two line numbers or variables 
names coincide, ihe old one is overvmlten 

Programs may be saved wil h a ii ne n umber, 
where execution will start immed lately on loading 

The cassette interface run sat 1 600 baud, 
through two 3 5 mm jack plugs. 

Expansion pAd 

T h i s has tnc Tul l da [a , add ress and control 
buaaes from ihe Z8QA, and is used lo interlace to 
theZX Pnnlor. the RS232 and NET interfaces and 
IheZXMtcfodnves 

IN and OLfT commands give the fO port 
equivalents ol PEEK and POKE. 

ZXSl compatibility 

ZXffl BASIC is essentially a subset ol 
ZX Spectrum BASIC The differences areas 
follows 

FAST and SLOW the ZX Spectrum operates «l 
the speed of the ZXBi m FAST mode with the 
steady display ol SLOW mode. and does not 
include these commands 

SCROLL the ZX Spectrum scrolls automatic- 
ally asking the operator "scrolf * every time a 
screen is filled 

UNPLOT the ZX Sped rum can unptot a pixel 
u sing PLOT OVE R, and thus achieves un ptol 

Character sel IhaZXSpeclrum uses Ihe 
ASCII character set. as opposed lo the ZX 6t 
non-standard sel 

ZX 81 programs may be typed into I he 
ZX Spectrum with very liitle change, but may 
of course now be considerabty improved The 
ZX S pectrum is fulfy compatible with the 
ZX Printer, which can now print aula lull upper and 
lower case character Set. and the high resolution 
graphics; using LUST, LPRINT and COPY 
ZXfH software cassettes and I h eZX 1 6K RAM 
pack w«i| not operate wu h the ZX S pectrum 
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OTHER-WORLDLY SOFTWARE 



AT DOWN TO EARTH PRICES 



Imagine a program which instantly converts 
SPECTRUM BASIC into Machine Code, and transforms 

the SPECTRUM into a micro up 
to 1QO times faster than a BBC Model B. .. 

48K ZX SPECTRUM 



CQMPIL 



£1 4.35 




METEOROIOS 

This version has been hailed ' 
best; 3 sues of meieorakte, saucer, 
wrap-around screen, bonus ship at 
1 0000 points, amajmg e*jHoiior.j. 
folate left/right, thrust, fire, 
hyperspacc and shield FulHealure 
'arcade' sounds and full colour 
Works with Jays title (Iron mat 
£19 50) 0nlyE4 95inc<]6Kor 
48W 



SOFTIIVIE 
Amazing piece of machine code 
program m i ng -produces a 
continuous. real lime clock on 
screen ail the time -even when 

rig. writ i ng another program i 
Has alarm tacitly. For 16K or 48K. 

oniyta.gs. 

iDFTIK MICTHUM WFTWARI 







COMPILER 








Benchmarks 






BBC 


SPECTRUM (flASCJ 


SPCCTRU«(C0MPIU1R> 


BM1 


1 Ds 


46 




15 


ew? 


3.1 


a? 




0.09 


SM3 


B2 






1 10 


6MJ 


87 


204 




t>99 


BW5 


91 


: a o 




111 


:n.j. 


13J 


55 3 




1.91 


BM ' 


?H 


ao? 




„ J 14 



What its- suf'f-RC to«:pfVroo« is.vrpoit magical R turns* 
p rogr am written in Spectrum BASIC unto J machine code 

, >r+ri! SLJPtPtC is CH-lrt"S P=*» tOuW-Sumplytynpin* 
program a? usual (&t (aid from tape) and irviRw tapy pressw 
SUPER C turn» il tratantiy into i super ta« machine cod* 
vrr'.i&n K will HMftpiJe virtually any Spactrum BASIC 
liatarnem. piui a '»■* f*ituf*s not available to you usually but 

i rtwjRtii mil be reQuired lor tirings and floating pomt 
TN;»e is. no program you can wr it* • n BASK which canmM tw? 
hjTTMjct into a SUPER Cverston hmw. rnryncenwrtt 
cachafevwd i be available m tw te» Yt#i to I'd siring 
haiKtlirit, 'k»(nT(j pcunt. and win otter a not! of ottw iealurn- 
e*ch*of«™orninttc«i W-ih SUPCRCywrSpacifum * 
run taster than wttn altar FORTH or PASCAL - and no mew 
Unguigi? lo leVii" SUPf fi. C COmH eorrtplcU with client vn 
documentatlofi, a manual wttden by Tim LingOHl cuample 
programi, and alt boi«i in a prGtastonai Jibrary cat* lew 
■ *>f me p*<e o1 a compiHrr for arty comparable m loo. - 
■ mc 



4BK 3D MAZENTURE 

A mwe program and adventure in 
one. Amaung 'monster chase' 
animation and more than a hn ■ 
dungeon* arvd dragons 4&K only. 



THE 

ZOLAN ADVENTURE 

A full adventure crammed into 16K1 
Quite astounding how entensrve and 
engaging iHi-s program is t-t 95, 

Please rush me ............ . 

Address 

or for INSTANT CREDIT GARDorttor 
7 days a week phone: 01-930 9232. 

Send cheques or POs to; 
329 Created Road, London 
SE24.TeL 01-674 4S72 

1DPT1K, IHCTttuM ICPTWAM 




This is the new Commodore 64 Personal 
Computer. 

It costs £299. Not bad for a brilliant piece 
of technology with a 64K memory. 

But then, it's a Commodore. 

And as one of the world's leading high- 
performance micro-computer companies, we're 
not exactly unknown when it comes to outstanding 
achievements. 

The Commodore 64's nearest rival - if thafs 
the word - costs over half as much again. 

Here is the specification, a comparison with 
the Apple II, and a coupon. 

The rest is up to you. 



L 



1. A total memory capacity of 64K ; 3SK 
directly available to BASIC, When not using BASIC 
a full 54K is available for machine code programs. 

2. Interface adaptors wiO allow die use of a 



complete range of hardware peripherals including 
disk units, plotter, dot matrix and daisy wheel 
printers, Prestel communications, networking and 
much, much more. 

3. A complete range of business software 
including word processing, information handling, 
financial modelling, accounting and many more 
Specific application packages will be available. 

4. Other computer languages such as LOGO, 
UCSD PASCAL, COMAL and ASSEMBLER , 
being developed. Existing VIC and 40 column PET 
BASIC programs can be easily converted. 

5. The powerful sound chip gives 3 totally 
independent voices each with a range of 9 octaves. 
User control over music envelope, pitch and 
pulse shapes provides the ability to make your 
Commodore 64 sound like a variety of musical 
instruments, solo or in harmony, 

6. 62 predefined graphic characters plus 




full alpha numerics with upper and lower case 
letters, all available directly from the keyboard 
and displayable in normal or reverse video in any 
of 16 colours. 

7. 40 column by 25 lines colour display. 
In high resolution graphics mode, a bit mapped 
screen gives 320 x 200 individually addressable 
pixels. 

8. The dedicated video chip allows the use 
of high resolution multi-coloured "Sprites" 
(moveable object blocks). Sprites can be moved 
pixel by pixel, independently of anything else on 
the screen. 

9. Sprites can also be set up in 8 "layers" 
giving full 3 dimensional effects with, if required, 
automatic collision detection between sprites and 
any other screen object. 

10. Machine bus port will accept ROM 
cartridges for many applications, including 



business, educational, home and leisure software. 
11. A second processor option using the Z80 
gives the Commodore 64 the ability to support 

cp/m; 

HOW COMMODORE PIPS APPLE. 



FEATURES 



COMMODORE APPLE 11+ 



Base Vzitx 
ADVANCED FEATU RES 



£299* 



£499* 



Built-in user memory 64K 48K 

Programmable YES YES 

Real typewriter keyboard YES (66 keys) YES |S2 keys) 
Graphics characters 

(from keyboard) YES NO 

Upper & lower case letters YES NO** 

Function keys YES NO 

Maximum 5K" floppy 170 K.B. to 

disk capacity per drive I M.B. 143 K.B. 
AUDIO FEATURES 



Sound Generator 


YES 


YES 


Music Synthesizer 


YES 


NO 


Hi-Fi Output 


YES 


NO 


VIDEO OUTPUT 






Monitor Output 


YES 


YES 


TV. Output 


YES 


EXTRA 


iNTirr/ouTPin it -aturis 





Cassette Port YES YES 

Intelligent Peripherals YES YES 

Serial Peripheral Bus YES NO 

ADDITIONAL SOFTWARE FEATURES 



CP/M Option 






(over 1000 packages) 


YES 


YES 


External ROM cartridge 






slot 


YES 


NO 



*EXC VAT -DETAILS CORRECT AT TIME OfGOtNl. 1 1 1 HttS.% 
"UTItR ONLY 
CP/M* IS A REGISTERED TRADEMARK OF DIGITAL RESEARCH, INC. 



^t commodore 

For more information on the powerful new 
Commodore 64, and the address of your nearest 
Commodore dealer, telephone or write to us at: 

The Commodore Information Centre, 
675 Ajax Avenue, Slough, Berkshire SL1 4BG. 
Telephone; Slough (0753) 79292. 

NAME IMR/MRS/M1SSI 



Lf 



POSITION 




COMPANY 




ADDRESS 






POSTCODE 


TEL 



51QCCBB | 




AVAILABLE (lOWf £I(j 

Features: Fart machine code, full edtSor. ■- " 

fantastic sound effects and define your own play keys iZciC 

Send off the coupon today or telephone Gt Yarmouth (0493 J 
(24 hrs a day, 7 days a week) giving your Barc/aycard or Access j 




I 



23 Sussex Road, 

Goriest on, 

Gt. Yarmouth, 

Norfolk. 

Tel: (0493) 602453 




r - xl- 

■ Nam*? 
% | Address 

1 ■! 

| Pfease send me Meteroids 3D Tan* 

Centipede # £4.95 each inc. P&P 
M ireJOsecftcque TOpay^toOKTmnio Tomt I 

I Z**^. J I* 1 T"l 1 I Mil TTT1 1 








ENTER 

THE 

DRAGON 




TEACH YOUR 
DRAGON 
TO ROAR! 

A fresh and highly creative 
collection of ready made 
programs designed specifi- 
cally for the Dragon 32 
micro. Created by the 
sharpest minds in micro 
software today, this book 
will teach you how to max- 
imise the entire range of 
your Dragon's impressive 
capabilities. Using easy-to- 
follow programmed listings, 
this book turns your Dragon 
32 into a complete arcade of 

fast action space and adventure games. All your favourites are there including: Dragon Invaders, Lunar Lander 
and Astral Storm, plus there's an entire collection of fresh and exciting new games! 

Each program fully extends the excellent colour resolution of the Dragon to its maximum and the action is 
faster than you ever thought possible. 

Your overall knowledge of computer operation will be expanded too, Each program features an in-depth 
explanation of how and why it runs and illustrations of screen displays back up the text to ensure you understand 
exactly what will be achieved. 

The book even includes many programming tips and hints usually reserved only for the experts. So whether 
you are a first-lime computer user or an 'old hand' if you want to make your Dragon really perform, and feel the 
satisfaction of doing it yourself, this is the book that will show you how! 



MELBOURNE HOUSE PUBLISHERS J? fd *« '\ 13 1 1 T » f -'gt, , ;lf MH - 

f..T«iHiwich. London $ MO 

Klrair w-fiii M ynurlMac*Jalnj(ur 
I';. ,.'.. wriiiiiir 
bakf 

SPECTRUM 

IJndrritaiidinu Your Sprcttum 
KprtiriimMMnintLaiiftuaitr 
F« 1 hpAliioIul* Beginner 

! OvarThrSpMlrum 

VIC SO 

VICInnflvalivrCoiBpuluqt 

DRAGON 

l.nTf rThc Ur*lj<iri 



I -ffif (Oilpiiir 1-6: dilr fcnrC«M*a», 
LnabluA .buttanl. REUS MJ? 7.N A 



TraritMqitlriM wtkwM- 



*7«a 

tens 

CI '< r - 



M.tS 



LS.15 



ZXttl 

: Machine LAnKUtg* Mult Simplr 
torihrZX'Hi »Z\n; 
\. it Only UJl'i-njfrMft 
t ! m!rr»Und i nt Your 
ZXfllROM 
i ."fnplftr Sinclair Bine 

r.ni. 

|l+»ir O mrn rnin-iir* 
npletc Sinclair Rom 
[litatiamtlly Vitrt A * H 



MM 

am 

CI-50 
CUM 



(JiiMtln 

1BK SPECTRUM 

I Thr Sprdmm So. I 

Pn ■. n Sp*i,1rum 

Mji.hilir Unjiua gf. Himli 



LMJ'. 



4#K SPECTRUM 

Pi>n*lr*lnr LtJM 

ThrH..« (H.W 
STA\DARDV1C20 

'Hf InnmiTlnfaniirHt «•» 

VICInm.t.ilitfCntcLlcZ M-Bl 

VICInnnvatlviCilMll*] tS»S 

V|CCam*»Puk (SB 

Th« Wi surd * Th* Pri (tt*M L\<n 



All prm*« Includr VAT whtr* Applicable 



Ail Mrlbourflr Hunt* rmtri Ir aoflware n unton Jilinnilly £uaranlt*<l «|tiiml maltuiiHi.in 

Arrrtscjrd'ftr'n tvrii'lf[.h<>!ifiJihfi.u(jh«r>i'Uf ^4-h^ur rfniidlonrlOUflSflJ'lBr, 
I racicur ml rhri|in* money unti»r f«r C. _^ , 

P>air rfrhit my Met** t ardlSa — - — 

Sinn«tyf»^_ . 

Ail<irr»» . 



a 



Pint" *<id60plw putt intlpait £_ 
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FOR ALL 



"Programs for ttmpeopler j 
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YOUR LETTERS. 



DRAGON SAVE 

iitvms. had many iniiial problems 
ff with, program crashing on my 
Dragon \2 and Ferguson tape, 1 
would like 10 pas* on this tip Id your 

readers, 

ti is no use relying on the fivc-pm 
DIN plus to tack-plug lead supplied 
by Dragon for uu with I he machine 
to Save and Load programs. To 
obtain reliable saving and loading, a 
five-pin DIN to five-pin DIN lead is 
required, I his being coupled from 
the DIN socket on t he Dragon to the 
DIN socket on I he Feguson cassette, 
The tone selling on the Ferguson 
should be set to maximum, the 
volume setting In hall-way, 

I "smg the method has only one 
drawback, as it toss the Dragon's 
remote control feature. 

tl is therefore important that [<> 
save a program users have the 
cassette running before the CSave 
command is entered and conversely 
the CLoad command enured and 
IS commenced before the Play 
button is pressed. 

The principle behind the use of 
the DIN lead is that it gives a better 
impedance match, and therefore ■ 
better yield* 

NJPtaH 

Btrryktfl, 
Siokt M Trent. 



BREAKER 

IJ/iih reference to Gino Gracilis" 
y[\f program in Software File — see 
December 1*82 - which will break 
any ZX-81 program upon loading, 
there it a much simpler way (0 
achieve (his, because the routine is 
already in the ROM. Just type: 

FASTtN 

RAND USRS»NfU 
The wait ing-to- load pal tern will 
appear op the screen, Start the tape 
recorder. When the program has 
finished loading, an error message of 
CVO will appear- Ignore this, (hen 
irest ihe program as a normal one; 
type List. 

T J Regm, 

Btrkthirt. 



VIC COLOUR 

§ own a Vk>20 and personally 
i ihink thai it is a great machine 
but one of lis minor failing-. 
colour display, which tends to be 
ralher dull. However, this can be 
rectified in a few momeni* after j 
minor adjustment. 

Remove ihe three screws holding 
I he top half of the machine — the 
keyboard — and gently lake it oui. 
Test it face down, on the keys, 
Facing you, nearest rbe video-audio 
DIN socket there are two light -blue 
plastic screws with Phillips-type 
beads. Plug in the Vic and switch on 
TV as normal. 

The right-most plastic screw, the 



one nearest the video-audio DEN 
socket should be turned very slowly 
clockwise. 

You will immediately notice a 
great improvement in clarity and 
brilliance. Colour can also be ad- 
justed using the TV's own colour 
controls in conjunction with the 
turning screw to reach the desired 
ciTcct. 

Replace unit keyboard carefully. 
Although removing the unil is not 
something thai Commodore would 
approve of, if done properly it only 
takes a few minutes. 

Da Taytor, 

Bccktnkam, 

Kens. 



LONG MEMORY 

A point ihat alt owners, and 
fj prospect in- owners, of Dragons 
should note is that they have over 
29K of user memory available if (hey 
ask the beast to give ii to them. The 
default values leave only about 26 K 
on offer but if, after power-up, you 
type in PClear 1 and then request 
?Mem you will be told 29127, 
which is nice to know. 

A colleague of nunc has ■ Dragon 
that was hatched slightly earlier than 
mine, and he reports thai he needs to 
type in PModc 0,0 to get the 
machine to accept the command to 
free those extra graphics pages for 
other use. Even though his machine 
is in that mode by dcfauli, n needs to 
be told it is? Perhaps some changes 
have been made to the ROM If you 
have gone through PClear I you 
need to remember to go through 
FMode and PClear statement* of the 
correct value before running spec- 
ifically graphics-orientated pro- 
grams; otherwise you will get FC 
errors thrown at you, 

I have not yet found a use for those 
29K + , as 1 am still at (he novice 
stage of Dragon taming. However I 
am sure it could be valuable in terms 
of data and file handling and ii 
surprises me that no reference is 
made to the possibilities in the 
manual, nor has it been mentioned 
by oi her comment mors as fa r as I am 
aware. 

tt paints up the need Tor somebody 
io produce some decent document a- 
i ion on the machine as I believe 
that at present a great deal of its 
potential is unrealised. The books on 
the 6809 originating in the I'SA are 
bolh overdctiued for my purposes 
and too darned expensive! 

1 should also pom I oul to potential 
computer purchasers, with the sort 
of brain-ache thai 1 developed before 
making my decision, ihat the routine 
above makes many of the compari- 
sons between machines entirety 
specious; after all Commodore will 
charge you a sum of about £30 for an 
earn 3K of user RAM 

Stephen Mummery, 
Bury St. liJrrtunJs, 

arffeA, 



SAINT JUDE 

/have been one of the many 
ZX-81 owners for over a year 
now. Until last week I was also one 
of the many ZX owners who had 
never managed to load a commercial 
software lapc successfully, I had 
tried two different lape recorders, 
one normal and one computer- 
compatibtc, mains supply and 
battery, and even a prayer to Saint 
Jude — I hear lost causes are her 
speciality- 

1 was on the point of convening 
my /.X-81 into a short' range ballistic 
mtssilc, when a freak accident 
changed my fortune. ] left ihe 
machine plugged in overnight and 
my two-year old child engaged the 
Fast Forward button on the tape 
recorder while I was al work. 

In » frenzy of panic 1 hurled the 
nearest tape into the machine and 
loaded, The signal on the screen still 
appeared normal but to my horror 
came up with the report 0/0. And 
lo\ there it Was; Your Computtr't 
lltxidisc program. Since then every 
program thai I have offered has 
loaded without so much at as 
adjustment, Could this have had 
anything to do with the slowing 
down of the tape deck and therefore 
the computer finding it easier io 
accept the signal' Meanwhile to all 
those ZX-81 owners oul there. Do 
not despair with your machine, just 
give it some sriekJ 

t HarriS0i\ 

Sfoiqh 

Btrkthitx, 



DISPLAY FILE 

errors were printed in ihe 
December issue in Your Letters, 
at rick Causer claims to have found 
local ion of the display file in a I6K 
ZX-81 First error: his letter states 
an address of 4934Q, You can not 
use addresses greater than 3276$. If 
the address is higher than this, the 
ZX-81 effectively subtracts 32768; 
that is Peek 12769 equals Peek I, 
Feck «7TO equal* Peek 2, His value 
of 49340 is the same as 16572. 
Second error: ihe screen starling and 
finishing addresses can only be at the 
locations quoted if a short program 
it sitting in the ZX-81. The screen 
area always starts directly after your 
pr ogram area. Use a longer program 
and the screen area would be higher 
up in the memory. This is not a 
problem: the Sinclair manual quotes 
the system variables 165% and 
16397 as the pointers to the Display 
Pile Stan — the screen area. In any 
program if you include a line thus; 
LET Z ■ PEEK 16396- 256*P£fK 

16397*1 
then Z will hold the start address of 
the screen area. Note: the + 1 is 
added ai the end, since the First 
character in ihe display file it a 
chancier 1 18 — Ncwlinc character 
— and must not be altered. Try these 
examples to prove ihe point. Enter 




the previously- mentioned Let Z etc, 
as a direct command into an empty 
ZX-81. Then enter ihe following 
direct commands: 

POKEZ,Z3 
This will Poke a * in lop left hand 
corner of the screen. 

POKE Z* 31 .23 
will put an * in the top ughi-band 
corner of the screen. Caution: the 
end of each line in display file is a 
118 Ncwlinc chancier which must 
not be altered. You must allow for 
ihis if Poking the screen area. 

POKE Z + 32.23 
will most definitely CNR ihe ZX-81 
to crash. Try POKF. Z + 34,23 and 
you will Poke a * on io left-hand 
position of Second line. Just in case 
you haven't realised, you simply add 
33 to Z to go to a lower line. For 
example, to Poke a * lo centre of the 
screen add 330 to get to centre line, 
and add 16 to get to centre column. 
Try; 

POKE Z ♦ 3*6.23 
In Software File, the List Self 
Starter claims to be a method of 
stopping games which self start and 
cannot normally be listed. It stated 
ihat Poke 10389,127 followed by 
New New line before Loading would 
do this. 16389 is the pointer to 
KAMlop It claimed this method 
enabled ZX Chess to be stopped 
Whilst it possibly stops this game, n 
most definitely will not stop all 
games, This method simply reduces 
RAMtop such thai ihere is insuf- 
ficient memory for the game to Run. 
To stop games say of only 5K, you'd 
need to spend several weeks Irving to 
decide the appropriate value to 
reduce RAMtop down io luch that 
the game can Load but not Run. 

a A Bohker, 

Bury, 

L awtrnMr w 



A CAUTION 

aljffay I add further point to the 
fWi Sinclair saga, Like Mr Keevy 
- December 1982 - I got weary, 
hearing the same, regular extension 
of delivery forecast and finally 
cancelled my order at the end of 
August, by phone and following 
letter. 

t heard no more of the mailer unnl 
I received my November Access 
statement This contained a debit in 
favour of Sinclair Research, dated 
October 19th, No Spectrum has 
been delivered, there has been no 
word from Sinclair and I have never 
signed ray authorisation Tor Access 
payment, since the original order 
was by phone, 

The answer would appear 10 be: 
warn ihe credit card company as well 
as cancelling with Sinclair, though 
in my case I have ended up closing 
my Access account and am currently 
trying to get ihem and Sinclair to 
ton oui the balance, 

R K Davit, 
Stlverdattt 

l-jniihirrM 
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NEWS 

It came from outer Handsworth — the £150 
BBC robot buggy crawls into the classroom 



AMorTHiiB mt'H of the Gompuicr 
Literacy Protect u the BBC Buggy 
developed for I he BBC by ihc 
Microelectronic* Education Pro- 
gramme The Buggy is a three- 
wheeled precision vehkk which 
operates from a BBC model B 
microcomputer Described as a 
"programmable robotic device" the 
vehicle i* driven by two stepper 
motors It contains tensors which 
cm detect light, and collision*, and 
there a also on infra-red transceiver 
underneath capable of reading bar- 
codes or following a line. 

The device has been produced 
primarily for education. A series of 
graded programs is supplied with 
the package designed to demonstrate 
tbt nature of programmable control 
using i he wehicle in an imagirutLvc 
manner Future developments will 
include a pen-up, pen-down 
mechanism. 

The Buggy will be sold as a con- 
traction kit complete with software, 
circuit boards, wepper motor* and 
control cablet- A screwdriver is the 
only tool required lo assemble it. 
The price will he around £150 and it 
will be available in March from 
BcononuiiCH 40 Or grease Crescent, 
Dote house Industrial Esiate, 
handsworth. Sheffield SSI 9NQ. 
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Barton sleuths use micro to 
deflate £2 million fraud claims 



WiihN roues SVOOP8D on Oxford's 

"scrounger*'* list year and smashed 
what they claimed was a multi- 
million pound fraud, they could 
hardly have expected that a micro- 
computer would come to the aid of 
the claimants. 

While banner headlines told how 
Operation Major had smashed a £2 
million social security fraud the 
Claimants Defence Committee 
claimed that the fans were rather 
different and asked a local com- 
munity centre, the Barton Project, to 
use their computer to keep track of 
the esses as they appeared us court. 
The Barton Project went further and 
developed a 40K welfare rights 
program in Basic. This can rell 
claimants what they should be 
receiving and is designed to be used 
by any community centre which 
could afford a home computer like 
the Lynx or Commodore 64. 

The arutlyiii of the cases showed 
the total fraud to be less than 
£63,000 rather than over H million 
and according to Mike Noble of the 
Barton Project some who were 
convicted were Owed more by ihc 
tlHSS than they were alleged to 
have fraudulently claimed. 

Mike Noble wrote the welfare 



rights program in Reasearch 
Machines Basic but has deliberately 
designed it to make it easily 
translatable for any borne computers 
with 40K of spare memory. Mike 
Noble points out that "The 



complexity u m the rule* themselves 
and reducing them to If . . . Then 
statements, not in the program itself. 
The average games program in the 
back of YtMT Oimptiitr has more 
complicated Basic. 11 

Anyone using high resolution graphics on the BBC mode! 8 is limited to a 
maximum of 8K RAM to program in. Modes 0, t, and 2 take up 20K of the 
available 32K and tha operating system consumes a twiher 3-5K which it 
needs for work space, Acorn's answer to this memory shortage in the 
Tube; a IMHr data bus which permits the model 8 to be connected to a 
second processor. From the end of March two eight-bit processors, a 
6502 and a 2S0, wiftbe on sate for £195 each. Both supply a further §4K 
RAM of which 48K will be avmtabie to the user. At a later date Acorn a 
going to retease a 16-bit processor with the capacity to address a massere 
16 Mbytes of RAM. Adding a second processor should result in 
significant improvements in processing speed. Since the second 
processor wilt take over the task of interpreting and running programs it 
will leave the first processor free to handle aff input /'output operations 
such as writing to the screen or scanning the keyboard. 
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Commodore 
compiler 

PfeTCPEro IS THfc FIRST optimising 
compiler i« be retcucd for any 
microcomputer. Several compilers 
arc now available Tor the BBC 
Micro, the Spectrum and even the 
ZX-81. That h»t coneentTtte on 
convening a Basic pro gram into 
executable machine code and can 
only cope with about SO percent of 
the available Basic commands. An 
optimising compiler goes * step 
further in trying to compile code 
eftkknily and compactly. 

Pctspecd run* on I he Gjmmo- 
dore-64 and rhe Pel, arid makes 
p ro gram s run up to 40 time* faster 
Typical compilation times averapc 
two minutes, one second per line of 
Italic cock, and most programs can 
be completed in about live minutes. 

This is a far more substantial 
package than the other compile t*. for 
home computers, although at £125 it 
coats correspondingly mote, tt 
tomes with a security device — s 
dangle - which plugs into the back 
of the computer and protects 
Pel speed from unauthorised tamper- 
ing. In addition the compiler makes 
a Tew improvements to Pet Basic; it 
allow* long variable names to be 
used and extends the Def FN 
command 10 handle strings 

Pets peed is available direct from 
Oxford Computet Systems, Wood- 
nock, Oxford or from Commodore 
deafen. 



Texas extends range with £90 
16-bit black and white micro 




Texas rNsntt/MEKTS will launch [he 
T]*99/2 in Britain later this year, 
Texas unveiled I he new machine at 
the Las Vegas show in January. 
Specification includes 5K RAM, 
lo-bit processor — the new Tl WrW 
chip designed in I he UK — and a 
moving-key keyboard, all for £90, 
The machine will have plug-in 
ROM packs with additional pro- 
gramming languages like Pascal and 

Lego. 

Texas is backing "computer- 
literacy" machines which primarily 
teach you about computing rather 
than, the family micro. It It the 
cheaper end oft he market that Texas 
find intent 

A family of hand-held Basic com- 
puters is also scheduled for release 



this year. However, the Ti+WH is 
not to be phased out. The machine 
has been very much the poor relation 
in the home computer market, suf- 
fering from (he elTects of its initial 
test- marketing at a price of £650. 
Since November when a £50 money- 
back voucher cilccuvcly brought the 
price down to £150 sales have 
quintupled and Texas is now out of 
stock both in Britain and America. 

There are now six production lines 
operating solely on TI-W4 pro- 
duction in the Stales — executives 
have been turfed out of their times 
in Lubbock to create ftoorspace — 
plus the Italian facility at Riciia 
which assembles the machines for 
the European market. 

A further plank tn the market pin- 



Sands of Timex may run out soon 
for British Sinclair production 



Sinclair a nttPARFU to stop 
producing computers in Britain if 
the Timex dispute cannot he 



THE 
GUARDIAN 



Next month a rat-Oftc* entry 
to the phone line version will 
be offered, hy the Prr>iH ser- 
vice of British Telecom This 

will hive * librm-v at I, "00 

prognms it the start, covering 
the usual range of education, 
video tames, household tnaa- 
tiem^nt and the like, alt fed 
directly into the home «*- 
puttr. 

The BBC s*rvW will be gin 
with ■ round 500 program*, 
many of them (or sehooai and 
supplied by the Govtmsent's 
Mi true ttcLraDin Education 

Proaramme. 



Dfvnk veth success? 



resolved. At Timex in Dundee, 
where the Spectrum and ZX-S1 com- 
puters an made, the management is 
threatening to sack 1,900 of the 
workforce. If the threat is carried out 
and the workers go on sit ike Sinclair 
Research "will move out business 
elsewhere, probably permanently." 

Sinclair Research claims that thLv 
will not hit production of the £X4H 
and Spectrum. "We have large 
stocks, we could do it overnight — 
(here would be no effect on 
customers. '" British production of 
the ZX-8J which Sinclair Research 
bolTin Nigel Searle describes as "a 
radically dilTcrerst computer" could 
be endangered — although the 
machine is not due to go on sale till 
the Autumn. 

600 work on the computer lines at 
Dundee and these too Mould 
Iheir jobs if Sinclair follows rhe 
example of Timet'* other high 
technology product — the Nimslo 
M) camera — which stopped pro- 
duction it Dundee just before 
Quiaajnaoi m mm to lapcn. 

Sinclair's computers already 
include chips made everywhere from 
E! Salvador to Portugal and the 
company is now prepared in move 



production of the finished 
computers oversea* if it is not happy 
with (he alternatives in Britain, 



form will be the addition of pro- 
gramming languages like Fortran 
and Pilot for the Tl-WM. With ihe 
new Peripheral Expansion System 
the computer's memory can be en- 
larged, diskettes can be run and 
printers connected. The mother- 
board, has eight slots for peripheral 
board-type cards, one of which is 
used to link the system to the com- 
puter console- Additional peripheral 
cards are plugged in to add the 
desired functions. There is room to 
install one TI disc drive in the box, 
and two additional disc drives can be 
added externally. 

Texas is more interested in semi- 
conductor design than m electro- 
mechanical devices like disc drives. 
Research is primarily into chips. 
The TI-W/9 whkh will appear in 
the T1-9W2 computer has control 
logic built into i he chip and 25o 
bytes of onboard RAM — not a 
microprocessor but a micro- 
controller, says the company. It has 
strong possibilities for roboticJreal- 
ume applications, 



Currmh Computer Components have produced a speech synthesiser for 
the Vfa2Q. They have given it the seme name, Chatterbox, as a simiat 
device for the Spectrum, described m tost month's news pages. Like its 
namesake it allows the user to construct an infinite vocabulary of spoken 
words out of a number of sound units- As en extra the Vk Chattertto? 
incorporates a series of software routines in EPROM to facilitate 
programming of the device. These indude an interrupt driven routine 
which voices the keys as they are pressed, and software for inputting 
speech phonetically. The speech synthesiser wiH be distributed through 
the Spectrum dealer chain or is available ditectfy from Cutrah Computer 
Components, Greythorpe Industrial Estate. Hartlepool. Recommended 
retad price js expected to be around £80, 
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ATTENTION ALL DRAGON OWNERS! 

FED YOUR DRAGON LATELY? 

THEN TEMPT HIS TASTEBUDS WITH THE MEATIER MORSELS FROM Active Software! 
OUR POLO IS 1QQ% CUSTOMER SATISFACTION — TRY US! 

8 CHALLENGING GAMES ON ONE CASSETTE EACH GAME INCORPORATING THE 

SPECTACULAR FEATURES OF THE DRAGON 32 l — 

■ BRILLIANT COLOUR * « IMPRESSIVE HI RES GRAPHICS * * EXCITING SOUND EFFECTS * 



1) Interplanetary Trader — 20k+ ! 

The year 2203 Occupation: - Space Trader Tour the Solar 
System in this real time game- Very challenging and 
. . feature packed 

3) Wumpus Mansion — 20k+ ! 

Incredible Fun !! Outwit tr» Wumpus (if you can.... rand 
raid the treasures of the Mansion. But don I trigger the 
Y . .. — TIME BOMB! — 

5}H»-Lo — 20k+! 

to it aloft or ts it luck?? Turn £50 Into £1,000.000 with 
this simple, yet highly entertaining game. Super sound. 
_* Brilliant colour, and graphics. 

7) Atom Hunt 

Full colour, sound, and graphics add to the excitement of 
this addictive gamp of deductkm Features:- t to 4 
players: individual scores and ratings 




2) Execution — 20k+! 

A hangman style game with a difference. Play the 
computer or art opponent. Lots of extra features. Good 
M% .... graphics and sound 

4) Wipeout 

Compulsive, exciting, challenging game oi fast reaction. 
Begins easy but gets progressively harder. With Sound 
, ,_, and graphics 

6) Snail Pace 

Announcing: -SNAIL DERBY- T Sup« entertainment] 
Computer calculated odds and form. 2 ■ S snails per 
race. Beat the bookiel Full Graphics. 

8) Air Assault 

Blast the skyscrapers with ultra -Ngh explosive bombs 
and clear a space to land your crippled aircraft before 
crashing. Hi -res graphics and sound. 




* All 8 programs supplied for the realistic price of just: — 

* All 8 programs double recorded on our own quality tape, 

* No- quibble replacement guarantee. * 48 hour dispatch. 

Send Chq/PO. tO: Active Soltware. Temple House. 43-48 New St .Birmingham B2 4LH. 



£5 



75 

*25p 
Pi P 



THE SPECTRUM POCKET BOOK 



I 



160pp g% £- ^g\ Trevor Toms, best selling author of the ZX81 Pocket Book and the Sinclair 

"fr m\ ^%m I Learning Lab, turns his attention to the ZX Spectrum -- the book you have been 



Programs 

• Castle walls; boiling oil and lovely slurping 
noises 

• Great Fire of London; try and change the 
course of history 

• Chase; outwit the pursuing robots and lead 
them to their doom 

• Truly amazing; generate a new maze puzzle 
every go 

• Reversi; the classic oriental strategy game 
with board screen display 

• 3D Maze; race against time and three 
dimensions to escape. 



waiting for! All the material in the book is totally new. 

Hints & Tips 



Also Available ZX8I Pocket Book 138pp 
ZX80 Pocket Book I28pp 



£5-95 

£4.95 

Atom Business IlOpp £7.50 



Discover new ways of using PRINT; INSTR functions, 
VAL t PRINT USING, hexadecimal conversion, upper 
case conversion, load and save arrays. BEEP with sliding 
tones, automatic scroll and how to use all the machine 
features within machine code. 

Machine Code 

All the tools you need to write machine code effectively. 
Graphics tool kit — debug monitor — symbol assembler 
(with labels, all ED commands, ORG statements, forward 
and relative jumps) — disassembler (with label assign- 
ment!; now you can really dig into the Sinclair ROM! 
This section alone would be stupendous value for money! 

Cassettes Spectrum games as opposite £5.00 

Spectrum machine code as above £5,00 

forZXSI Nowotnik Puzzle, Demolition &Tenpm £5.00 
3 Adventures: Greedy Gulch, 

Prices Magic Mountain, Pharaohs Tomb £5.00 

include VAT ZX81 Pocket Book Cassette £5,00 



PHIPPS ASSOCIATES 



Dcpt A FREEPOST EM463 (No stamp required) 
99, East St. Epsom, Surrey KT17 I BR. 
Telephone 03727-21215. 24hr phone service, «■ 

Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £2*20) per item. ^^ 
A caets and Barckycant accepted 
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COMPUTER CLUB 



Computer Club is here to encourage you to start your own local computer club or, if one already 
exists, to join it and become involved. We would like to hear of anything which has made your 
club a success, or of any projects or programs you are developing. 



Computerniks in Worcester Park 




THB association of London Computer 
Clubs — ALCC — binds, together most of the 
clubs in the London area in a very effective 
organisation. Its functions arc many and 
varied. It has established electronic communl- 
cation between dubs, organise* the annual 
London Computer Fair, co-ordinates, club 
activities and generally tries 10 promote hobby 
and recreational computing. 

Looking at the map of London early last 
year the officers of the ALCC saw that (here 
was a Urge tract of South London running 
from Croydon to Woolwich which was not 
furnished with it computer club. Let there be a 
club in Worcester Park, they cried, and to this 
end they organised a computer fair at the 
Worcester Park Library. By the end of the fair 
more than 100 members had signed up for the 
new club which now meets regularly once a 
month at the Worcester Park Library. 

The evening Your Computer visited the 
club, Presiel adaptor* for the BBC AVicrp and 
the Sinus were <m display for the firs.1 lime. 
Adapting these micros to Link up with Prestel 
is largely a software problem. Harry 



Networking is but one of 
the ALCC's interests. 
Simon Beesley checks out 
his Worcester sources. 

Broomhall, who has written rhc software 
package for the Sinus demonstrated it using a 
Tame! adaptor. Boh Forster from I he 
Richmond CC used an acoustic Modem with 
the BBC package. 

This was an interesting introduction to the 
variety of seniors the Prestel network offcrs. 
Aladdin's Cave on Prestel contains a number 
of pages of software which can be downloaded 
into some of the popular home micros. After a 
few false starts Bob Forster managed to 
download and run on the BBC a. useful little 
program which explained the basics of digital 
electronics — an impressive demonstr align. 

The ALCC itself provides about 300 pages 
of informal ion on Prestel. These include a 
newsletter, a magazine section, snippets of 
information on particular micros and pages 
devoted to ihe activities of each member club. 



Local society news 



Bognor Regis Bugs 

BOGNOR REGIS now boasts two computer 
clubs, RAMS and BUGS, RAMS, the Regis 
Amateur Microcomputer Society, meets on 
the second Tuesday of each month at the 
Regis Centre and tends to be a little more 
formal in its approach, BUGS, the Bognor 
Urn* Group, meets on the last Thursday at 
the RAF Association Club, Waterloo Square. 
Contact R H Wallis on Pagham 66795 for 
details on RAMS, and the Bognor Micro- 
centre on Bogrwr 82S1QB about BUGS- 

South Northamptonshire 

SOUTH SORTHAWTS Microcomputer Users* 
Group have changed their meeting place to the 
Anchor House, Moat Lane, Towcester, They 
meet weekly on Wednesday evenings. Ring 




Simon Clark on 0327-52 19 J for farther 
information. 

Starting in Sutton 

Sutton computer club has just held u* 

inaugural meeting. In the future, meetings will 
be held monthly in the main library, Sutton, 
Surrev. For further details contact Jennifer 
Weller on 01-661 504 ft. 

Cannock computing 

CAJfNOCX COMPUTER CLUB meets fortnightly 
at the premises of Cannock Computer 
Systems, Old Penkridge Road, Cannock, 
Members own a wide range of micro- 
computers from the ZX*S1 to the Sinus. 
Subscription is £3 for adults, £1 for students 
and there is a small charge ai each meeting to 
cover refreshments, 



We looked up the Worcester Park pages and 
there we were — a Prestel demonstration 
booked for thai very evening, Meanwhile, on 
i he Sinus, Lcn Stuart, the secretary of the 
ALCC, showed how to edit a page while he 
updated some of the information on the 
ALCC's forthcoming Sutton Computer Fair, 

Also available to ALCC members is the 
mailbox facility which enables them to leave 
and pick up messages for each other. Harry 
Broomhall logged on and received a pre- 
formatted frame from David Annals of the 
Croydon CC Next to a picture of a reef knot 
read the message "Get knotted". 

Finally, Harry Broomhall gave us a glimpse 
of Dynamic Prestel, British Telecom's latest 
development. By Recessing BT Research's 
demonstration pages we were able to hi 
look at some moving graphics illustrating the 
Adventures of Prestel Man. 

Normally the Worcester Park club's meet- 
ings have a fairly informal format. Many 
members bring their own computers along, 
which are predominantly Spectrum* and BBC 
Microcomputers. The BBC Micro seems to be 
the computer enthusiast's choice and is 
usually well represented at computer clubs. 

Meetings are held on the first Monday of 
every month, For more information contact 
Norman Beatlie on 01-337 3747. 
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ONLY FIVE YEARS ago various computer 
industry pundits were predicting the demise of 
the disc drive — to be replaced by magnetic 
hubbies, and other mare exouc storage 
devices. 

Bui thai was in the dawn years of personal 
computing, and the disc drive, even though it 
was expensive, mechanical, and unreliable, 
compared to its predicted solid-state 
replacements, has increased in numbers and 
performance while achieving previously 
undreamt-of price reductions. 

Floppy-disc drives are now available for 
most of the wide range of personal Computers 
— from 800K dual drives for the BBC, down 
to a 42K. drive for the ZX-61 , The advantages 
disc storage offer over cassette are 
considerable. Firstly, loading and saving lo 
disc takes a nutter of seconds rather than 
minutes; secondly the computer docs not need 
to read through programs on a disc in 



sequence bin can access any program at any 
part with equal ease, 

Just as valuable a feature is the housekeeping 
role of the disc-operating system, By taking 
Over the business or locating programs and 
finding space 10 store new ones, the system 
removes a large part of the tedium associated 
with cassette storage. 

For the benefit of newcomers to disc drives, 
let us look at how a disc system works and 
explain some of the terms involved 

The disc itself is coated with a similar 
magnetic material to that used on tape. Unlike 
a record disc which has a spiral groove, a 
floopy disc stores its data in concentric tracks. 
It revolves inside a square protective jacket M ■ 
rate of 300 revolutions per minute, A slot in 
the jacket allows the drive head to pass in and 
out along the disc radius stepping from track 
to track. 

This abilrtv of the drive to move the read- 



write head to any track in a very short time » 
what gives disc systems their random-access 
capability. When the correct track has been 
stepped to, there is only a short wailing lime 
before the required stretch of data passes 
across the bead. 

Around each track, data is stored in a 
blocked or sectored format and a new disc 
needs to be formatted before it can be used. 
Formatting a disc marks out every track with 
an equal number of sectors. 

The number of tracks and ihc way each n 
split into sectors varies from system to system. 
On the Vic system each disc is given a format 
of 35 tracks with 17 to 2\ sectors, white the 
BBC disc-filing system allocates 10 sectors to 
each of 40 or SO tracks. Sectors in both these 
formats are 256 bytes long. Most drives can 
only handle a fixed number of tracks and type 
of drive used determines whether a disc is 
given 35, 40 or SO tracks. 
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jtion 

To make ihc hardware actually do some- 
thing appropriate, software must exist in the 
computer. This is known as the Disc 
Opera ling System or DOS. It is usual for the 
DOS to be stored on one or two tracks of the 
floppy disc. When the computer powers on, a 
small program in ROM "boots up 11 these 
tracks from the disc into RAM and then jumps 
10 execute the DOS. 

Some of the latest disc systems adopt 
another approach which is to store the entire 
DOS in ROM in the computer. This allows all 
the RAM to be used for application programs, 
The three disc systems reviewed in this issue 
use this method, 

One of the tasks of the disc-operating system 
is to keep i rack of where programs are stored. 
It reserves a few sectors for a directory or 
catalogue. 

When the DOS writes a Tile to disc it records 
(continued on next page} 



MACKONtCS supply j disc-drive system for 
the ZX-81 for £293 — almost six times the cost 
of the computer itself. Some ZX-81 owners ate 
remarkably dedicated to the machine and the 
idea of forking out thi* amount may not seem 
ataurk if you have already invested in a 
keyboard overlay, a 64K RAM pack or 
perhaps a high- resolution board, fitting a disc 
interface must be (he ultimate step in 
customising your ZX-81. 

A surprising number of people use the 
ZX-81 for small business purposes and the 
micro may yet find its final resting place in 
control applications, 

The dreaded membrane keyboard has an ad- 
vantage here in being coffee-proof For these 
uses, a disc system may also be worthwhile. 

Some people clearly think so. Macronic* are 
selling all the units they can produce, many of 
them to overseas buyers. 

But whether it is good value or not, the FIX 
interface card and disc drive certainly enhance 
the ZX-81. Tape loading and saving is one of 
the most irritating features of ihe ZX-81 — 
along with the keyboard. It is both slow and 
unreliable. FIZ loads an 8K program in 10 
seconds and saves 8K in 20 seconds. As disc 
drives go, this is not fast but it is an immense 
improvement on cassette times. The drive al*0 
make* program storage trouble- free. We 
successfully saved and loaded every program 
first time. 

The system comprises a 35 or 40-traek 
drive, an interface card and an expansion bus, 
which plugs into the back of the ZX-81. The 
interface card plugs into the expansion bus 
and contains the Disc Operating System in 4K 
ROM, as well as 2K RAM, There is an edge 
connector on the expansion bus for the 
RAMpack or printer, and a spare slot for an 
additional add-on card. 

Macronics use a bulky 5.25 inch Shugart 
drive with its own power supply, although the 
interface will work with other equivalent 35 or 
40 track drives. 

Nine disc commands arc provided by the 
DOS. These arc called through USR com- 
mauds. To produce a disc-direuory listing, 
displaying the file names of all the programs 
on a disc, vou need to enter, 

LET E = USB Olfl 
DIR is one of the reserved variables which 




contain the addresses of the command 
routines. LET E = USR 3998 
calls the initialising routine which assign* 
these addresses. Without initialising you must 
provide the numeric address itself. 

LETE= USR 10008 
Tor example, is an alternative way or producing 
a directory listing. 

The command, Stat, can be used to find the 
length of a file on disc or the number of free 
sectors left. Newd formats a new disc and 
gives it an identifying name. 

Before calling loading and saving routines it 
is necessary to assign the program name to FS, 
as in: 

LET FS ■ "NAME- 
LET E USR OS AVE tor USR 10002) 
The same procedure is required when you 
erase a file with the Kill command. 

There is also a rather simple facility for 
writing and reading random-access records. 
Create sets up a data file with a pre -specified 
number of records, When the number of the 
record has been assigned to R and its contents 
to RS, Read or Write can be called. 

The limitation to this option is that each 
record occupies a fixed length of one sector, 
128 bytes, and that the number of records in a 
file must be given in advance. 

Compared to other disc systems, the 
commands FIZ offers arc Strictly functional 
With no frills and refinements. Storage 
capacity is also relatively small. The maximum 
storage for 35 tracks is 42.5K and 48.75 for 40 
tracks. 

Nevertheless! interfacing ■ disc drive (o the 
ZX-81 is something qf an achievement. In the 
light of the micro's limitations this is quite an 
effective disc system . Presumably most buyers 
will be content that Macronics have released 
them from the rigours of cassette storage. 

Macronics has alio adapted (heir interface 
for use with the Hungarian micro-cassette 
drive, the MCD-1. But it will not go into 
production of this version until the Hungarian 
manufacturers manage to supply the unit in 
quant ity. The price for the drive and interface 
together is expected to be around £200. 
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(continued from previous page) 
its location in the directory. In turn, when it 
reads a file, it consults the directory to find at 
which sector on which track the file stairs. In 
disc usage, !ncidcn i ally, ihc term* file, covers 
both programs and dais. 

Like cassettes, floppy discs vary in quality 
and price. A single disc can. cost from £1.50 to 
£2-50. 

Although they usually bear such labels as 
40-tracfc, 80-track, single-density or double- 
density, discs arrive from the manufacturers in 
a blank unformatted state. 

These terms indicate how the manufacturers 
expect them to be used and consequently the 
standard to which they are made and tested. 

Double density refers to the number of bits 
of dan that can be stored per inch. A double- 
density disc could be formatted to carry twice 
as much data per sector — 512 byte* for 
example instead of 256. 

However, it is certainly possible to use 
double -density discs in single-density format 
— |ust rather wasteful. Similarly, at a pinch, 
you can write 80 tracks to some hi^h-quality 
brands of 40- track discs, such as Wabash 

Double density should not be confused with 
double-track density which simply means 80 
as opposed to 40 tracks. 

Qrle further distinction to be made is 
between single and double-sided discs. Some 
drives have two opposing read-write heads 
which permit them to read both sides of a disc, 
But, again, although all discs art coaled with 
magnetic material on both sides, the manu- 
facturers do not lest both sides unless the disc 
is to be used with a double-sided drive. 

As the computers are increasing in 
processing power, and shrinking in physical 
size, disc drives arc following a similar course. 

The floppy disc was, in its first generation, 
(continued on page 38 1 



THE BBC MICROCOMPLTTER Disc. Filing 
system consists of several fans. There is the 
Model B computer; the disc interface, which is 
several integrated circuits installed onto the 
main circuit board; the disc-filing system 
software, which is contained in a single 
8K-byie EPROM in one of the spare ROM 
sockets in the computer; one or more 5,25in. 
minifloppy disc drive and associated cables for 
data and power. 

The majority of the disc-interface hardware 
functions are performed by a single Intel 927 1 
disc controller IC. This seems to be a strange 
choice by Acorn as it is now an obsolete device 
and thus cons in the region of £V5. There arc 
several more modern disc controllers which, 
because of volume production, are much 
cheaper and offer improved performance. 
Unfortunately they are not compatible with 
the 8271. Aside from this chip there are 
several TTL and CMOS chip* to handle the 
interface to the disc drives themselves. 

Having had my model B upgraded by the 
addition of the necessary chips at a cost of £72 
plus VAT, 1 was dismayed to learn that, unless 
I also puchased an Acorn disc drive, I was not 
going to be able to get a disc manual or a 
utilities disc. I already had a pair of brand new 
TEAC-80 track drives which 1 wanted to use 
so there was no way 1 was going to buy the 
Acorn discs. The reason given by Acorn in 
their glossy brochure on the Disc system is 
thai "the DFS manual is not supplied with the 
disc interface components as when used wuh 
other makes of disc drive correct operation 
cannot be guaranteed." 

However, when 1 at last got to read the DFS 
user Guide E found, on page 81, the statement 
"several different disc drives may be used wiih 
the BBC computer. , ." It then describe* how 
to set up the link options in the computer for 



different brands of disc drive. Surely some 
clarification of this contradiction is needed 
from Acorn as there is a considerable saving to 
be made by not using the Acorn drives. For 
example the Acorn single drive which has a 
capacity of 1001C Bytes is £264 but a CDC 
drive from Microware having the same 
capacity is £172. 

For this review I tested not only the Acorn 
single drive but also drives manufactured by 
CDC and TEAC and all performed satis- 
factorily. Also available from Acorn is a dual 
80-traci, double-sided disc unit. This is priced 
at £799. By shopping around it is possible to 
Obtain many d liferent combinations of due 
capacity and price at a considerable saving 
over the Acorn units. 

The Disc system User Guide is very well 
written and provides a good introduction to 
disc system as well as detailed descriptions of 
all the DFS commands and facilities All DFS 
command* art preceded by *, in common to 
the Machine Operating System — MOS 
commands familiar to BBC owners. 

Thus "Cat lists the current disc's catalog oo 
ihc screen, 

•DELETE "fitoname" 
removes a file from the disc and so on. 

The clever thing about the DFS is that all ( 
the command* available in the cassette filing 
system of the standard computer are available, 
using an identical syntax, in the disc system. 
This means that most programs will be able to 
run with no modification* when translated i 
disc, Of course there are many more com- 
mands and function* available tor u*c 
discs. To help in using the correct syntax, the 
command *HELF can be typed. This then 
displays a list of all DFS or utilities 
commands, with the necessary syntax. 

If an error is mode when typing a command, 
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WHEN COMMODORE released it* single-disc 
drive for the Vic- 20, early last year, it carried a 
price tag of £396. This probably restricted its 
market to those people who were developing 
software for the Vic commercially, of the few 
owners who used ihc Vie for business 
applications. 

The Vic- 1540 now sells for a leu daunting 
£300. A further attraction is that it can be 
adapted for the Commodore 64 by changing a 
single ROM chip. 

It has the advantage over cheaper drives for 
other machine* of being self-contained. No 
extra disc interface is required and no disc- 
operating software needs to be loaded into the 
computer: the Disc-Operating System and it* 
related disc -maintenance commands are 
already built in. 

The drive contains us own 6502 processor, 
ROM and 2K RAM. These and several othet 
chips make it an intelligent device capable of 
running programs without troubling the Vic. 
Formatting a disc, for example, takes aboui 80 
second* but leaves the computer free for its 
own pursuits. 

Since the 1540 use* the same serial port as 
rhe Vic printer you must reconnect the printer 
to one of the two serial interfaces it the back of 
Ihe drive By this daisy-chain arrangement the 
Vic can communicate wiih up to five devices 
through the one port. 



Transferring data In serial rather than 
parallel form means that the 1540 is a little 
slow in disc-drive terms. It takes around 18 
seconds to save a 6K. program and 1 2 seconds 
to load it. This is a few seconds more than on 
the BBC disc system but quite fast enough for 
the average user. 

On the plus side the Vic drive takes the same 
floppy disc* as the BBC drives — single-sided, 
single-density — but formats them to give 
almost 170K capacity on 35 tracks. While the 
BBC disc system allows a maximum of 32 
entries per disc, the 1540 can store up to 144 
program or sequential-data files on a disc. 

How easy is it so operate the Vic drive? 
Saving and loading are straightforward and 
use the same Basic command* as the cassette 
system — although you need to tag the disc 
drive's device number, eight, on the end - as 
in SAVE "PROGNAME ". 8. 

You can also Verify a program you have saved. 

The other available Basic commands are for 
storing and loading data tile* to and from disc. 
Print # reads data into the computer. Get * 
has the same function as Input # but only 
transfers a byte at a lime. These commands 
must be preceded by an Open command 
which opens an input or output channel to a 
specific device. 

Print # is also used to send one of the seven 
commands which arc supplied by the disc- 
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this correct syntax is displayed; much more 
useful then something like error 25. 

Some problems will be encountered when 
trying to run certain existing program* on the 
new system. This is due to the fact: thai user 
RAM under the 1,2 MOS now starts at 6400 
rather than 3584. The extra 2.8K bytes is used 
for DPS work space. Programs such as 
Acomsofi's Snapper, Monsters etc arc 
machine code programs which were assembled 
to load and run from location 3584, so will not 
work if loaded somewhere else in memory by., 
the disc system. The solution in this case is to 
*LOAD the program ji say 3000 and then 
move it down to 3584, using a short machine 
code routine, before running it- 
Using this approach I am now able to load 
and run Snapper in under four 
«CDodi.Typtc*lly an 8K program takes under 
two seconds to Load. Apart from its ability to 
rapidly save and load programs! what else 
significant is there about the disc system? 

Well, all the commands listed in the Disc 
User guide seem to function as listed, but I 
have come to notice a few deficiencies in some 
of the commands. For example there is a limit 
of 31 files per disc catalogue. Now 31 may 
kcvh like a lot but with SO-track discs, which 
hive a capacity of 200K bytes much of the disc 
capacity is wasted if programs are shon . 

The annoying thing is that the *CAT 
function does not give any indication of cither 
the number of catalog entries made so far or 
the remaining disc storage capacity. You have 
to count the filenames as they art listed on the 
screen or else wait till the error message 
"Catalog full" appears! 

To find qui the remaining disc capacity it is 
necessary to uu the 'COMPACT function, 
which moves all fdes on the disc towards the 
outer tracks, leaving all the remaining space at 







the end. 

The only other feature of the system which 
could be improved is the 'COPY function. If 
only a single-drive system is being used it is 
necessary to swap source and destination discs 
when copying files from one to another. Now 
there is a "wildcard" filename system, where 
# matches any single character in a filename 
and * matches any number of characters 
allowing sya # . A* to match $, AFILE, Z.A1, 
B.ANAME. This means that it is possible to 
copy multiple files with one command. 

Unfortunately, if only a single drive is 



available the system will copy only one of the 
multiple files requested before prompting for 
the user to swap discs. It does not attempt fill 
up all available RAM with data before 
requesting a swap. 

Of course if two drives are used there is no 
problem, just a lot of "clacking" back and 
forth between drives. It is little things like this 
that can make a big difference to how user* 
friendly a system is. 

Apart from these small gripes the system 
works Very well and certainly adds much to 
the pleasure of using the BBC Micro. 



WORE 





operating system. Thus to delete a program 
from a disc with the command Scratch you 
would need to enter; 
OPEN 3,8,15 

PRIM * 3,"SCRATCH0: TEST!" 
This opens a command channel to device 8, 
the disc drive, and then deletes the program 
Tcstl from drive 0. 

Among the other commands which are 
specific to disc systems are Copy which copies 
a program or data file to another disc or on the 
same disc, and Rename which changes a file 
name. Copying to another disc requires 
another drive; there is no option for making 
back-up copies of a disc by swapping two discs 
in the same drive while the operating system 
switches the data in and out of the computer's 
RAM. 

NEW is the command for formatting a new 
disc, not to be confused with Initialise. The 
manual insists that every lime you insert a disc 
you should use the Initialise command to 
enable the drive to identify it correctly. In 
practise it docs not seem to be necessary. 

The last two disc commands are Validate 
which ensures that disc space is efficiently 
allocated, and LOAD "S" which reads the 
disc directory into the computer. Listing the 
directory shows the names, type and size of all 
the files on the disc and the amount of space 
lefl 



Unusually, for Commodore, the syntax of 
some of these commands is not well -ex plained 
in the manual. Anyone who has used the Open 
command with the printer or in setting up 
data files on cassette will not have much 
trouble; but others might find the procedure 
for setting up, say, a sequential file a little 
complicated at first. 

The spread of commands described should 
cater for most needs. Sou Id you want more, 
you will have to delve into the chapter in the 
manual that explains advanced disc program- 
ming. This gives detailed information on DOS 
KTOCtUK and on a further set of disc utility 
commands which may be used to create 
random access files or devise special disc- 
handled routines. Finally since the Vic- 1 540 
has been around for a while we can ask how 
reliable it is. Disc drives need to be very finely 
engineered devices. The read-write head has to 
be moved over the disc rapidly and with 
considerable accuracy. This offers Tar more 
scope for mechanical error than on a cassette 
recorder. 

A small survey we conducted indicated that 
the drive performs pretty well. One software 
house we spoke to has used three drives 
intensively over the last nine months. None of 
them developed any hiccups and the only 
problems met with came from using low- 
quality discs ■ 
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f continued (torn previous page} 
Sin. diameter and stored 2S0K Byres. Then 
came the first 5. 2 5 in, minifloppy from 
Shut-art. Ii was able to store 60K Bytes on a 
disc only 40 percent of (he area of its big 
brother. In the years since the birth of the 8tf>- 
floprty the data storage capacity drive power 
requirements, access times have improved 
many times- But as the computer shrinks to 
pOCkct iiited difhenworu even [he SJ5in. drift 
is too big. So next in line will be a micro 
floppy using a disc approximately Jin. to 4 in. 
diameter, which will eventually store 1-2 fit 
bytes. 

Rapid introduction of the microfloppy is 
being delayed by a battle raging between rival 
manufacturers. There are about four different 
drive designs which arc all incompatible. Each 
is vying for industry acceptance and for disc- 
media producers' support. 

Some of these microfloppies are already 
available to OEMs — original equipment 
manufacturers — for inclusion into their new 
products. Best known of these are the Sony 
3.5m. and the Hitachi Jm From an unusual 
source, Hungary, comes the MCD-l which 
uses a 3.75m. disc in a hard jacket. 

This competes with the other drives, all of 
US or Japanese Origin. It will be interesting to 
see if a new "industry standard 1 ' comes out of 
the current negotiations, as happened with the 
Sin, and 5.25in. versions. It may well be, as 
with videotape, that several incompatible 
drives could each capture a sec linn of the 
worldwide marker 

Another type of disc technology that will 
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increasingly become available for use in 
personal computing is the so-called 
Winchester disc. This features order of 
magnitude improvements over floppies in 
Storage Opacity and data transfer speed, for 
example a typical 5in. Winchester drive stores 
25M bytes and transfers data at 625K bytes 
per second compared with 1 M Byte and 250K 
bytes per second for a minifloppy, Until now 
there have been the problems of high cost and 
non-removeable media with this type of drive, 

The lancr problem has required the regular 
backing up of data on the disc to a removable 
medium, cither many floppies or expensive 
digital cassette, But the next generation of 
Winchester discs will be smaller, cheaper and 
havr removable discs. There is talk at present 
of a 1.5in. Winchester drive which will have 
the same outline size as the Sony 3. Sin. micro 
floppy but storing in the order of 3-5 M bytes. 

If these drives fail to satisfy your 
requirements for data storage there is always 
the newest technology of all, that is, the optical 
disc. 

At present this comes in two versions, read 
only and read- write. Read-only, is typified by 
the Philips Laser vis ion Video disc and the 
Sony CD or Compact Disc for audio use. The 
Laservision could be used for storing mixed 



Sinclair's Microdrive is not a true disc drive but 
a stringy Itoppy endless tape loop Although 
the 100K capacity, sod the data transfer rate cd 
16 Kbyte* per second are impre&arvc. the 35*- 
average access time will make the drive too 
slow for many uses. Nevertheless at a once of 
f50 for the drive plus £30 tor the interface thf 
Microdrive is bound to be a success when it 9 
released in March, 



video and data thus nuking interactive game* 
using teal pictures possible. Data capacity is a 
massive 18*000 M-bytcs. The CD « interest- 
ing because it offers, in the size of a standard 
5. 2 Sin. minifloppy drive, the capacity of 
around 1000 M bytes and has a data transfer 
speed of 500K bytes/sec. 

Read/Write is of more interest to 
computer user as a disc that can have data 
written onto it. At present even prototypes of 
this type of disc are "write-once" and cannot 
be erased, But if the new Sony Sin. optical disc 
prototype is anything to go by the disc hat 
such a large capacity — 2000 M bytes — that 
having old unerased copies of files on the disk 
wilt not be too much of an inconvenience and 
in effect provides a built-in backup faei' 

These types of drives are nor likely to appear 
commercially for a few years yet so coo* 
ventional magnetic discs are not likely to 
disappear overnight 





Conclusions 

■ As disc systems go the Floppy 
Interface for the ZX-fll is relatively 
crude. 

■ The range of commands offered is 
limited and disc capacity is a meaoje 
42 5K, But in view of the fact that ihe 
ZX-61 was not designed to take a 
disc drive the FEZ is an impressive 
achievement 

■ It greatly facilitates storage on the 
ZX-81 and can be recommended to 
anyone who is committed to using 
the ZX-81 for serious applications. 



The Vic- 1540 comes conveniently 
equipped with a disc-operating 
system and just needs to be plugged 
into the back of the Vic, 
Although the system is compar- 
atively slow and not as easy to use 
as, say, the BBC disc system it 
provides a useful set of commands 
and functions. 

Disc capacity is substantial — for a 
SS-t/ack single density disc — at 
170K with up to T44 directory entries. 
The drive appears to be well made 
and reliable. 
The BBC Disc system enhances the 



operation of the already very well 
designed fundamental machine. 
All DFS commands are easy to use 
and have a logical and consistent 
syntax- There could be a limitation to 
the fufl use of available disc storage 
capacity, especially for 80 track 
drives, because of the restriction to 
31 tries per disc catalog. 
The disc filing system appears to 
wort very well with different brands 
of minifloppy disc drives. 
It is well worth shopping around for 
alternatives to the Acorn disc drives 
in terms of value for money. 
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It could mean the end of 
the rubber duck us we know it. 



The HX- 20 it a portable computer 
with a hill iis« typewriter keyboard, 
LCD Virtual Screen, printer and mi cro- 
cus tette facility actually built in. A 
r with a rechargeable power 
e that's large enough for writing 
program* and manipulating data 

Ally anywhere, yet small enough to 
i n a briefcase. 

■let the size fool you The HX-2D is 
t gunafKk-T toy 01 an excuse for a calculator 
sit-in machine using a full extended 
■crosofl BASIC with IBk RAM, 
^Kxxndable to 32k and 32k ROM 
Bp64k, RS 232C and Serial 
be ASCII fypownler keyboard and 
; imSioble keys brings ten separate 
■Has to your hngertips 

Fewer to your elbow. 

^^Bu on its own power supply for 
(ltd can be easily recharged 
in use, mbS the ability to 



HX-20 

PORTABLE COMPUTER 



retain its memory in HAM even when 

switched off 

Keeping you In the picture. 

The LCD screen is unique - showing any 
20 characters by 4 lines crl a time - enabling 
you to carry out word processing or data entry as 
if you are using a large screen, 
Print Out. Built In. 

The 24 column dot matrix impact micro- 

frinier oHers 42 LPM in a crisp, precise 
s 7 maths for perfect hard copies. Every time. 
And you can choose from a wide range of 
peripheral! from bar code readers to acoustic 
couplers for total capability. 
Epson, Reliability through Research. 

You'll find our name on a highly successful 
range of computer printers. So you can be 
assured of the same quality and reliability 
through an extensive research programme 
prior to the launch of any Epson product 

Write or call us for further details and the 
name of your loco] stockist (because seeing 
really is behoving) 

You'll find that the HX-20 is the most complete 
portable computer yau can buy. It could even 
change the face of bath tunc. 

Which it a bad day for ducks 



Epson (UK) Limited 

Ereepost 

Wembley, Middlesex RA9 6BR 

Freefone: 2730 

Telex: 8814169 




Extraordinary product. 
Exceptional quality. 
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KRAZT KONQ. A 100% uchln* cod* prograa with 5 
*cra*n* of HiF** Gorilla* barrtls, firaball*. 
ladd«ra, lift * and a running and juaplng a*n, Un- 
baliavabia? St* Lt on your fcSK Spactru* 4 £5.00. 

QORFIAN INVADER'S. A auparb ft Sertan aachlnt cod* 
prograa with Iiwtdtr* Galaxiana, Firabird And Flag- 
ship, for your ItAK Spactrua * £5.00. 

FB000ER. Z nrtni| a/c full colour, Car*, road*, 
loga, rlwar, rlwarbank, and turUt* plus fantaatle 
aound af facta and music, for Spsctrua • £5.00. 

5PECPAN. Probably tht bast vtraion of It* typ* 
grtat aachina coda graphlca and Sound affact* with 
J to 5 ghoata and a r*al aunchar that aunchla* In all 
directions unllka ion chaapar vtraiona. For any 
Sptctrua * £5.00. 

CITlf 3CH3ER. Anothar jrtal prograa aith cl*r*r 
sound affseti and brilliant graphics com with ? 
olhar gsaaa on tna SPECTRUM Arc*d* pack * £5.00, 



ZXB1 SCRAMBLE, Full 2 scrasii ascblna coda prograa 
com with M/C Invadara H/C Galaxian* plus thraa 
■ors on tha ZJCfll Arcada Pack • £5.00. 



Thai* prograas art *y* 11a bit at around 50 nation- 
aid* Sptcially aalattad Conputtr Softwar* daalar* 
and by Kail Ordar dlractly froa us. Accaaa and Via* 
card ordars on 2<»hr » Ansatrlng Strylc* 06l-366-62£5. 



Pl*a*a sand ordars to C Tach Soft war*, lB*t Ksrkvt Strati, 
HYDE, Chtahlf* SKI* 1EX. 



Daalara. isn't It tia* you too sold Softwar* s« goad 
as this? 
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* MODEL A/ B 

Cassette 1 : Star Trek/Candy Ross [very popular) 
EG. SO 

Cassette 2: Family Games (haute of fun) C4.50 
Cassette 3: Mutant Invaders/Breakout £6.50 
Cassette 8: Model A Invaders (M/O CS.SO 

m MODEL B {or A+32K) 

Cassette 4: Beeb-Beep (Super Simon Game} £4.50 

Cassette 5: Beebmunch (full colour Munchmani 

CO .90 

Cassette 6: Super Hangman {animated, educational) 

£4.50 

Cassette 7; 3D Maze (fast and intricate) £4.50 



4* CASSETTES 

Contains model B Invaders A superb feature 
adaptation of the arcade Space invaders' game in 
machine code and hi-reso[ution colour graphics for 
the BBC Micro model B (or A+32K). Play normal 
game or choose from the many options including 
Missile, Bomb and invader speeds. Invisible Visible 
and ShiekJs no Shields Quite Simply the best 
Only £7.50 for MODEL B (or A • 32K) 

» CASSETTE 10 

WORDPRO Cassette based word 
processor for either Epson or Seikosha 
printers. Feat urea right hand justification' 
alter, insert, delete, pages to tape, printer 
mode changes from wttnrn text line etc. 
etc Complete with manual 
Only £10.50 inc. for MODEL B 

(or A - 32K| 

* CASSETTE 11 

ATLANTIS The superb fas! action arcade 
game written m machine code to f'lustrale 
to the full the machines fantastic colour 
graphics and capabilities This game 
includes all the usual ATLANTIS/ 
SCRAMBLE features. Gutie your 
Submarine Nautilus along the undersea 
landscape and through the caverns 
avoiding mines, depth charges, rockets, 
jelly fish, serpants etc 
Only £7.50 inc. For MODEL B 

(orA+32K) 



* CASSETTE 12 

FLAGS A superb educational program 
The flags of the world are drawn m hi- 
resolution colour graphics The program 
then tests your knowledge of f Jags and 
geography. Have fun while learning 
Only £4-50 inc. For MODEL B 

(or A+32JCJ 

i» CASSETTE 13 - HVPERQRIVE 

A new, very addictive machine code arcade game. 
Guide your laser tanks around the network of 
passages destroying the drone Aliens - but beware, 
evil OTTO lies in waif 
Only £5.50 inc. For MODEL B (or A+32K) 

•» CASSETTE 14 -STRATOBOM BE R 

Another new highly colourful machine code arcade 
game. Can you keep the enemy fleet at bay long 
enought to deslroy the nuclear reactor of the rogue 
Star Ship before it destroys your home pianef 
Superb graphics- 
Only £7.50 
X For MODEL B V .£*■*** 




WE'RE EXPANDING 
TOO... NOTE OUR NEW 
OFFICE ADDRESS AND 
CUSTOMER SERVICES 





ALL PfflCES FULLY 
INCLUSIVE OF VAT AND 
PS P- NO MORE TO PAY' 

• All Programs will run on all 
operating systems 

• All software m stock before we 
advertise 

• Send SAE lor Brochure 




<© 



24 HOUR 
ANSAFONE 



UK 

Software 

Limited ** hour de>pwtch 

9 King Street, OFFICES OPEN 

Blackpool, Lancashire 

©(0253) 21555 



10am -5pm Tues-Sat 
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Fun at home — effective in the office. Will the 

Lynx's wonder ingredient CP/M make Camputers' 

claims for its elegantly-styled 48K 

colour computer wash whiter? 

Bill Bennett put it to the test. 



There are two ways of nuking money from 
engineering — and the same rules apply 
whether you arc a car manufacture; or a 
computer designer. The first way is to 
product Mime astounding new idea or gim- 
mick, and pray that the idea catches on. This 
is a risky business, but it can pay huge 
dividends: for example, there was the 7.X-8 1 
and the model T Ford. 
The other way is less fraught with danger, 
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but then the designer stands to gain less too. It 
involve* looking at exiting engineering ideas 
and combining a number of them in a new 
way. This is whin has happened with the 
Lynx. 
The Lynx is simply a good micro ]i has no 
Icrfuli outstanding qualities, bui in every 
department of its specification it ranks 
alongside the best. It is as though l he 
designers took the best features of ull the 



popular micros and pui them together in the 
one box. 

So the Lynx represents a consolidation of 
previous advances as well as a tiny adva:, 
its own. By utilising technology thai has 
already pissed the teat of time, it should have 
fewer teething troubles thai) some n 
which aim to break new ground. 

The standard Lynx has 48 K of user R 
which leave* lfiK for programs and data when 
in the high-resolution graphics mode 
can be expanded inside the case in step* 
'i IK up to a total memory size of I92K, 
high-resolution graphics mode really is high 
resolution with 248 by 256 pixels. 

Excellent track-record 

The Lynx is based on the Z-80A micro- 
processor, which has an excellent track-record 
as the chip Jt the heart of the Sir: 
Spectrum. The choice of processor his a 
number of implications. First, and probably] 
the long run, most importantly, it means i 
the Lynx i| CP/M-compalible. 

CP/M is the operating system most, widely 
employed by the larger microcomputers used: 
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in business. It handles liles of data on the 
(loppy dttcs Those larger micros use. The most 
important thing to bear in mind is that in 
theory a program written in CP/M on one 
machine can be transferred to another machine 
with the minimum nl fuss. 

Of course in practice there is nearly always a 
good deal of fuss, but it does allow the user 
access to thousands of computer programs and 
system*, a* well as a growing number of 



databases that are being made available on 
CP/M. CP/M is far from perfect, but it 1* the 
operating system that comes nearest 10 ironing 
out all the differences between various micro* 
computers. 

To run CP/M, a computer needs a mini- 
mum of 64K of RAM — hence the importance 
of the case of memory expansion OS the Lynx 
The upper limit of l°2K means thai some 
very substantial software packages will run on 
the machine. 

.Most people thinking of buying a Lynx will 
probably not be interested in CP/M software 
immediately, h is, however, very reassuring to 
know that should your hobby ever become 
more than just that, you will not have to throw 
your Lynx away and buy a new micro- 

The second significant implication of that 
Z-ftOA processor is that it makes the Lynx a 
possible upgrade for those ?.Jt-8l users who 
do not want a Spectrum- The Lynx is more 
powerful than the Spectrum but then it cost* 
£50 more. But what will attract people is a 
limpfe-to-rac machine-code facility. 

Machine cock is the language a computer 
uses internally, as opposed to the Basic which 
is really there for the benefit of humans who, 
unlike computers, do not normally think in 
binary. When a program is written in Bask, 
each line has to be converted into machine 
code every time it is acted on, and that 
conversion takes some time. As anyone who 
has played a machine-code game will be able to 
tell you, machine code works much faster than 
Bath 

The monitor in the Lynx's ROM allows the 
user to write and edit programs written in 
machine code, It also means one can save and 
load these programs to and from tape. The 
other advantage of machine code is that 
programs require far less space than Basic 
programs — and with 4&KL of RAM at your 
disposal, some substantial programs can be 
written. 

Code-shy manual 

The manual rather coyly shies away from 
the subject of machine-code programming. 
There is a chapter On the subject, bui this i* 
only for those who already know something 

about it. 



Some interesting commands are available to 
the brave souls prepared to grapple with 
machine code, all of which are available from 
Basic, This means that the main pan of the 
program can be written in Basic, with machine- 
code routines handling those features which 
require speed, such as graphics or sound. Not 
only is there the Poke command — which will 
be familiar to experienced programmers — but 
also the DPoke command which Pokes to two 
bytes it a time, 

Music-making 

The command Code allows you to Store 
machine code in a Basic line. LCTN is in 
c flea a pointer ro the first byte of machine 
code stored in a Code line; it is used like an 
ordinary variable. Type Call to tell the 
computer to execute the machine-code sub- 
routine held in one of the Code lines, which is 
specified by LCTN. 

Bytes of data can pass into and from the 
Lynx via the I/O port at the rear. This can be 
done using the commands 1NP and Out- The 
music-making facility of the Lynx is limited 
when in Basic. A Beep statement is all that is 
open to you. This is a major disappointment 
on a number of counts, 

First, the box in which the Lynx is supplied 
promises a dighal-toanaloguc sound con- 
vener. This turns out to be little marc than a 
small speaker. The Beep statement also 
disappoints because rather than entering a note 
name — or even a number corresponding to a 
patiLcular note — you have the following 
format; 

BEEP wavfltength, number oi cycles, volume 
The volume can be any number between and 
63. To be able to heat anything you arc 
obliged to use 63 all the time, which it 
regrettable as it reduces the flexibility. The 
wavelength and the number of cycles have to 
be calculated beforehand. Furthermore, ] am 
not convinced that the wavelengths are that 
accurate in practice. 

If microcomputer manufacturers paid a little 
more attention to the sound possibilities of 
microcomputers, the result % would be 
astounding. A good example of this is the way 
in which sounds can be "synthesised" u-sing 
(continued on page 45f 
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Don't bother 

guessing which 

programs our 

members are 

saving money on 

this month. 



If you use a BBC, Dragon, Spectrum. VIC or ZX81 
computer and you are not yet a member of THE 
MICROCOMPUTER SOFTWARE CLUB, then only those 
with the VIC can be forgiven. We have only just added the 
VIC to our coverage. 

Membership of The Microcomputer Software Club would 
MM* you money and trouble. Each month we thoroughly 
test and evaluate the many programs issued by the growing 
number of producers including Pbcet. UK, Bug-Byte. A & F, 
Campbell, C Tech. and the smaller companies that you may 
find It difficult to keep tuck of. If a program is good, and 
it his got to be very good, i I is recommended to our mem- 
bers in the next issue of the Newsletter. 

All the programs that we recommend are made available to 
our members at very low prices. For example, a Bug-Byte 
program usually costing £10.00 would be offered to mem- 
bers at £9, 00 or less. A saving of ai hast We, Every month 
we select what, in our opinion, is the overall best program 
foT each computer and this MAIN CHOICE program is 
offered to members, for one month only, at an average 
20% less than the normal price. A MAIN CHOICE program 
usually costing £6.00 would, therefore, be available to mem- 
bers at about £4.80. 

Every month members receive, free of charge, our Newsletter 
full of information on the programs we have found suitable 
for recommendation. The range is large, including adventure, 
arcade, standard games, household, financial, educational, 
wordprocessing, and utilities. Ordering from the Newsletter 
is simple and quick and, of course, quality is guaranteed. 

■uTCH 
QLQM3- 

Free membership application 



JOIN THE CLUB 

AND WE WILL 

TELL YOU, 

FOR FREE 

Membership is completely free of charge, and receipt of the 
Newsletter is automatic. Members are under no obligation 
to purchase a fixed number of programs from the Club. 
They buy what they want when they want in the full 
knowledge that they are buying the best programs at the 
best prices. So, if you own or use a BBC A or B, Dragon, 
Spectrum (both versions), VIC (expanded or unexpended). 
or ZX8L (16k), join the Club, It will cost you nothing, and 
save you a lot. 
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THE MICROCOMPUTER SOFTWARE CLUB 
P-0,Box 166, Oxford, 0X2 9BJ, England. 
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IIcjm; accept my application and enrol meiu 
member of The MkroenmjHitcr Software Club. I 
undcrttand I hat membership is free of charge. 

At a member I wilJ rc«tve the Club Newsletter 
free of charge «id will be entitled lo benefit 
from any laving-: offered !o member i on selected 
program t for microcompuiers. I may cancel my 
membership it any time 

When completed, leturn fewm tc-:- 



NAME I I J 1 I It I r 



ADDRESS I II t I I II M I II I I 



M I I I I I < I I I I I I I 



CITY LI 
POSTCODt LL 
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THE MICROCOMPUTER SOFTWARE CLUB 
P.O.Box 166, Oxford, OX2 9BJ, England. 



COMPUTER MODEL I I I 



I I M 1 1 I I I || I I I 



» 1 I 



I i I i i i i I I I i i i r 



MM Mill 



1 



1 I AGE (If under 1«) LLJ 
I | COMPUTER RAM 



SIGNATURE 
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machine code on the Lynx, 

The Sound command is a good idea, which 
allows interesting possibilities, but a few Basic 
statements could be a more powerful. Sound 
works by outpuiting a number Of' bytes ol 
memory through the speaker With a memory 
of 48K, relatively complex sound patterns can 
be achcived. Sadly there is only one voice 
channel, bui even with ihi* restriction good 
effects are still possible. 

Speech synthesis 

Speech synthesis is also a feature according 
to the manual, but the output is so quiet that 
you may never hear it, By connecting a 
inuloguc-to-digiial convener, the Lynx could 
take noises, store them in memory and replay 
them. Even processing of stored sounds is 
possible. I managed to synthesise while noise 
by feeding the loudspeaker a scries of random 
numbers. 

The documentation concerning the Sound 
command is woefully short in the manual. For 
a command like this Riving no examples is 
really not good enough. More to the point, 
i hose who use the Beep command are not even 
given a list of which wavelength corresponds 
to which note in the musical scale. On the 
whole the manual is not as comprehensive as it 
should be. 

b is a glaring failing for a home computer 
manual like this one not to have a proper index 
which allows users to find the information 
they require quickly, ft might be right to omit 
information which is readily available else- 
where, but I cannot see why facts relevant to 
the Lynx arc missing. As a teaching manual, 
Cm someone who warns to learn about com- 
puters, it is adequate, and certainly better than 
the Dragon manual. 

The Lynx has a number of Commands and 
language features not seen elsewhere, giving 
the machine a particularly strong, if a little 
odd, version of Bask. I like the structures, 
Reptat-Until, and While- Wend. They give 
Basic a class not normally associated with it. 1 
also like the automatic indenting. It really does 
make programs easy to read and, more import- 
antly, easy to debug. 

Old favourites 

I a nx Basic has all the old favourite com- 
mands, including the now essential Trace to 
let you know where things have gone wrong. 
Swap is interesting as it allows you to swap the 
values of two variables. Pause will hold up the 
computer for a specified amount of lime. 
LTPCJ is a string function that converts all the 
letters to upper case. 

Among the commands used in ihe tape 
operating system are Append which permits 
you to add subroutines to the end of a 
program, and MLoad which loads machine 
code from tape. The baud rate can be sc-.. 
using the Tape command. Like the BBC 
micro* the Lynx allows Procedures, which will 
keep the educationalists happy — they like 
structured programming. 

The graphics on the Lynx are perhaps its 
strongest feature. Resolution is high, and 
unlike most other home computers all eight 
colours can be mixed on the same screen. 
There arc 256 by 248 pixels, and a good set of 




commands to use them to create some very 
good graphics. 

Window is a strange command which dis- 
ables part of the screen, allowing writing only 
within the window area specified. Print@ 
allows printing to start at any given pixel 
location on the screen. This means it is 
possible to print subscripts and superscripts, a 
useful facility for writing mathematical or 
chemical formulas on the screen. 

There are commands which let you play 
around with the cursor, and a VDV command 
which is not as complicated as the BBC VDU 
command, 



CONCLUSIONS 

■ The Lynx is an attractive little 
machine, but offers nothing 
spectacularly new. 

■ It is good value, and does have some 
very interesting expansion possibil- 
ities - especially when it becomes 
part of a CP/M system. 

■ The real keyboard, high resolution, 
and machme-code monitor make it a 
natural "next computer" for people 
wishing to upgrade on last year's 
model. ■ 
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Oric is everything you hoped it would be. 
Alive with colour, and zapping with built-in 
sound effccis, the Oric looks like a match for 
any machine now selling for less than £200- 
Oric is also everything you feared it might be 
— just when you thought it might be safe to go 
back into home computing. 

The £W 16K Colour computer is the first to 
break the £100 barrier. Outwardly there ts 
nothing to distinguish it from the £169 4SK 
version. Both arc grey plastic wedge* 
measuring 11 in, by 7m., designed to preseni 
the keyboard at the same angle of attack as a 
typewrite;. Height is 0.75in. at the front ruing 
to 2 in. at (he back. Overall the Oric is half as 
big again as the Spectrum and 50 percent 
heavier. 

This slope coupled with the design of the 
keys makes the Oric an easy machine to touch- 
type on. Although the keyboard uses a rubber 
sheet pressing directly on to a Sinclair-style 
keyboard, like the Spectrum, typing feel is 
much improved by capping each key with 



plastic. Not only does this remove the "dead 
flesh" feel but it also gives the impression of 
positive click keys. A note sounds every time 
you depress a key, with a lower note 
distinguishing return and control keys — but 
if you do not want 10 sound like the telegraph 
operator in a bad western Control F turns off 
this keyboard bleep. 

Layout of the keys is relatively standard and 
as the Oric does not have single-key entry it 
has been possible to label them clearly. The 
white on black lettering is not pretty bul it i* 
unambiguous. Although the keys are quite 
small except for an oversize return key and a 
full-size space bar, overall the Oric emulates 
the feel of a portable typewriter. All keys have 
nut o- repeat and there are four keys dedicated 
specifically to cursor control. It is certainlv 



easier to rype on than any of Sinclair's 
offerings. 

Switching on the Oric produces a screen 
display of a white screen with a black ba:k- 
ground. Black lettering informs you that you 
are in Oric extended Basic O 1.0 1985 
Tangerine, followed by the number of bytes 
free and a ready message. If you Control T 
into capitals the message Caps appears in 
white just above the top right-hand corner of 
the white bo*, likewise if you are loading i 
program from cassette by CLoading "Name" 
the message Searching appears in white just 
above the top left-hand corner. 




REVIEW 



When you want to break out of dreary 
monochrome the ink and Paper commands 
allow you to choose your own foreground and 
background colours. Numbers 10 7 offer you 
black, red, green, yellow, blue, magentt, cyan 
and white. Colours, are comparable in quality 
with the Spectrum but there is no facility to 
change the border colour. The control key 
gives access to double height and flashing 
characters. 
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What goes zap and ping, 

is red and yellow and 

green and blue all over, 

runs at millions of cycles a 

second, can remember 

16,000 bytes of 

information and costs only 

£99? Now there is an 

answer — the Oric. It is 

still only three years since' 

Sinclair produced the 

world's first ever £100 

computer — the 1K, silent 

black and white ZX-80, 

only 18 months since 

Commodore produced the 

first £200 colour computer, 

Meirion Jones looks 

for the catch. 




Drawing on the Ork is not difficult- Typing 
Hires gives access 10 the 240 by 200 maximum 
resolution of the Oric. You can work in two 
colours at a time in Hire* but you have the 
bonus of three lines of 40 characters outside 
l he mam Hires screen. Curset X,Y,Z sets the 
cursor to an X,Y co-ordinate on the screen 
while Z specifics the foreground or back- 
ground! colour. Curmov is tike Cursci except 
chat X and Y are relative to the last position of 
the cursor. Draw X,Y.Z draws a straight line 
from the current cursor position to a point X 
across from ii and Y down. The circle 
command takes the form Circle R,Z where R 
is the radius and Z is again the fore- 
(continued on page 49} 
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PROFESSIONAL 
ADVENTURERS 
TO UNDERTAKE 
THREE DANGEROUS' 
MISSIONS 



You will need a quick agile mind, a rock-steady hand, and nerves of steel to 
survive. Your reward wilt be treasure beyond the dreams of man and the 
satisfaction of going where no man has gone before. 



Castle of Riddles 



I 



Special 
ipetitioTi 1 

£3,000 
in prizes- 



CASTLE Of 
RIDDLES 

Win over £3,000 in prizes 
in the fabulous Acornsoft/ 
Your Computer competition. 
Entry form on every pack, 

Enter the warlock's castte, 
solve the riddles, and regain 
the ring to become 'King of 
the Ring: 



B^*^ 



PHILOSOPHER'S QUEST 

A fascinating 
adventure in a world of 
fiendish puzzles to be 
solved. To compiete 
your quest-think hard 
about everything you 
do. 

SPHINX 
ADVENTURE 

A full-sized classic 
adventure game in 
which you move 
through caves, fight 
with trolls, collect 
treasure and finally make your way to 
the sphitix to coil^ct your rg^arj 




All the adventures can be run on 
the BBC Microcomputer Model B and 
cost £9.95 including post and 
packing. 

Acornwfl Limrteo Co Vector Marketing LM. Omngtan 
I ndustna! Estate, WHfing&oraugn. Norttwnts HH& 2 RL 
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DRAGON 32 



' 



NEW FROM 

TROJAN 

"SPACE TREK" 



Space Trek is sn absorbing space wars game in reel time which 
can be played in any of four levels. Special features include: - 

Onboard baltle computer. 
A galaxy containing 100 quadrants, 
Impulse and warp drive speeds. 
Long range galaxy scanning. 
Shield control and status reports. 

THIS GAME IS A MUST FOR DRAGON USERS APPROVED 8V 
DRAGON DATA LIMITED. 



Send to: 



TROJAN PRODUCTS 
Dept. YC 

tee derlwyn. ounvant, 

SWANSEA. WEST GLAM SA2 7PF 



I WD mm S»ACt TRfcK lor m» DRAGON 3J 

wfwh includM PftP 

MR, 'MRS 
ADDRESS 
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PROGRAMERS DREAM 
(SPECTRUM) 
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• • m *tf nnc«<l TOOLKIT adding lh« fotowng nnrj 
SPECTRUM 

Ml RENUMBER iNCLUEhNG Tht FEATURES 0* PFNUMOFP OElfTtl, 
&L0CK MOVE AMD RENUMBER 

131 SLOCK Ofi LINE ERASE 

HI CHANGE STRINGS 5A5 SELECTIVE AS RICHJlREDl 
SI DUMP VARIABLE NAMES ANO VALUSJ. 

Ml O'SPtAV l>HOf,R/M ANO VARIABLES SOI, 
II you rw*d ■ apawfr M/COOE ptogrtm ihai «wc fltNUMH-TH. CHANGE •* noomfof 
VQn- «»ri»*rfo gr Mrlng t*i-i** C*J"flt (DUVWll, tv-ra con»ni», MO VI *fw* Mocu 
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d*v#op<ng v*Kj« 41 tn* n»ogf*n vmUn. inuo* ■ FOR NEXT LOOP f*Jmr*o, TO 
daphv W>« km o< your Orooram, wli* or wtf^vt v*n*ljl«i To arm m»t*»r*. Wrwi or 
WoeH of Mil rhwi m mM PROGRAMS RS DfiE AM Tht wtofe »n?wn k jusi 1«5 
SVTES nf nmt M COOS and ragum* <?*, « moo*. Im« q! &*S|C (o w' 
f vrinaimtir* thu ymw iirul dabupginf tool * c <y n H » w wiif. omjiticn imatfuetioni and 
Wit* iu»tE7.00 

SPECTRUM RENUMBER DELETE 

Jutt 800 erTES iii iMii MACHtNf CODE Controfed bv i ingia l.n« ol BASIC LA MBS 

BrV! into »h<n rh* START IVEW START, INTERVAL & STOP WJWKRS HI 
rt-i.-wJ' A BLANK REM ^ in AUTO >Q flENUMSEP. Rtoobw (^ng ]MI^ 
mimbtfi in aiprawont anrj i»n tnwieni iu«ip numfcfTF if ^HiKtOrJ by • 'wrtamQr p#pj. 
Ai GOTO.. MSUB. flUH. LHST. LLIST. RESTOflt JUMP NUMBERS ABE CATERED 
EON. NO EXTRA WORK TTh lut ■Iwnd junw ^unb*r can Ex IftooW to- inKfl »H»> « 
DM Ft* l«g**iv tNKtt «v* ERROR: PI ports DELETE ur,pv loqirfH ■ tun and 
tlOOnurnJMr*n<HtVr4aV C*d horn BAS<C o» wnfT«i(*» m«d« Ou«k. c***nV¥)Mi|i. 
''Vouwon'rbuv'bntwRENUMaEAcHwarfrriloitrtfSPECtRuM "£5 00 «c VAT and 

SPECTRUM DISASSEMBLER 

Your rtox^bt* fnond Br u»"S Cn * fUtim-r DuDf tar HinpMHf iiwaor ihA Dnjar«m 
*«i you to formpit ou«!ui « inquired III cHrtjol I ■ dwnV drfntd IJ CHARACTER 
(Wbihxh; «tmo<J9l) 9 wi hiffc*. Tfm cm b* pnnnd » Dm fC JM n *i on* or nun* 
toAjfTin*. w lo rfit 2X prtnif. im*»fi *mir<o< •«** enrHing, orui* 1 wh* youf M.'COOf 
IO«d*r proe'*i" All 1.2.3 *™j A BVTE Zr» op £Od*i iMndod A'** «y»wO*0 Jr» UK 
c*Aru»ilkw nl t»ihi*nyu» •ndfWnv* »d1»Mlll pArt SUtCTKLlM H$T wh Sw««> 
k|^*l» *n ind UT1 "p pr^il TAflL ES *rxJ 01l»»f FLAGS 'Compljii w,[h 1 mmc proflrim in 
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Dl LOADER 
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LOCATION, ABOVE A RAMTQP OF YOUR CHOtCE. 

WORK FORCE 
140 WILSDEN AVE, LUTOIM, BEDS. 




Back view revests, /eft to right: TV output, RGB 

(continued from page 47i 
ground/background colour. The Fill com- 
mund operates over 40 cells in 200 tows, but 
there is no Paint command as on the Dragon. 
A Pattern command allows you to draw Jotted 
line* til" any vr>rr. 

Char AS,/, allows you to type text on to 
screen in Hires somewhat painfully, A is ihe 
ASCII code of my letter you want to print and 
Z again the torc^iound'hackground colour. S 
can be cither for standard character set Of I 
for rhc alternative telciest-stylc charac!. 
which the One carries m readiness lor the £79 
Modem which will connect « with Prestcl and 
the nil mde world. 

1 he One normally tgvej it 2,400 baud bol 
it also allow? you to save at 500 baud for extra 
security. Machine-code subroutine! can be 
saved by specifying start and end addresses. 
You can also Amu-save so that your programs 
uill run as soon as rhey have loaded. 

Vt'hat marks the Oric out From some of the 
older machines is that it has been designed 
with an awareness Thai 1983 will see 
computers being used increasingly for 
practical purposes, The built-in Centronics 
interface will make it easy to plug in a printer 
Of other peripherals. Oric will soon be selling 
a Modem so that Prestcl will become available. 
Owners will be able to accept teksoftware — 
programs Loaded atttagtll down the phone lint' 
— eventually electronic mail could come into 
ihe home by the same route, and with the 
addition of a tape recorder ihe Oric with its 
Modem could become a telephone answerer 
and message taker. 

Forth on the way 

An RGB output allows you to power a 
;:,.<i ii tor if the television display does not meet 
your exacting standards. An expansion socket 
accepts plug-in ROM cartridges for games or 
for other languages such as Forth, which is 
being written for the One at the moment. 
There is some confusion as to whether the 
One will accept lovsncks hut the ibur cursor 
keys and space bar all in a line are ideal for 
games which pit one human at a time against 
the computer. 

The Oric is baaed around the 6502 processor 
so ihe internal workings should not frighten 
anyone used to conversing in hex with an 
Acorn Atom or BBC or for that matter a 
Vk»2Q. Unfortunately it may dissuade Z&Q 
machine-code enthusiasts from moving up 
from their ZX-80s and ZX<8h. 



monitor, cassette, Centronics interface, expansion 

The Basic is a relatively standard Microsoft 
bur the lack of single- key entry should not 
deter beginners. Editing is made easier 
because the delete key does not require a shift . 
Control X deletes the line you are entering and 
entering Edit puts you in editing mode. Edit 
line number sends ihe cursor to that line 
where it can Ik- controlled with the arrow and 
delete keys. Escape allows you to insert 
characters into the edited line. List only lists 
specified lines or the whole program but can 
be controlled with Control S 

A good speaker and built-in noises get the 
One's sound off lo a good start. Typing Zap. 
Ping, Shoot or Explode produces convincing 
arcade game noises which can easily be 
iiKurporaled into any program. Control G 
produces a continuous ringing sound. Instead 
Of the mumblings of the Spectrum the Ofk 
delights in Sound, Music arid Play commands. 
Sound and Music define the type of sound 
while Play shapes them. Sound consists of 
noise channel Which can he mixed with any of 
three tone channels jl anj ol 15 fixed mhlOtt 
levels — Or a variable volume level to be 
defined by Play. It also defines the period of 
: I ic ound . Music gives a choice of notes across 
six octavo, l'lav enables noise and lone while 



port ami power input. 

offering seven choksci of envelope to shape the 
sound. 

One of One's backers is British Car 
Auctions hut, if they thought they were 
moving into an area of business with a better 
reputation with consumers than selling 
second-hand cars, computing may not have 
been the best choice. It would be unfair to 
single out Oric Products International because 
many of the people who have now waited 
three months for the Orics they ordered on 28 
days' delivery only ordered one because they 
had given up on ever receiving the Spectrum 
rhey had ordered when Acorn failed io deliver 
the BBC on lime. 

Noi enough thought has gone into the 
simple things. Detail changes to the design 
could have made the Oric look far more up to 
dale. The mains lead from the built-in 
transformer in the plug is annoyingly short 
and the plug into the back of the machine is so 
shaky thai unless it is taped into place you 
could lose whole programs that you have 
painstakingly typed in. DoubtkM One will 
SOOn put these details right and produce a 
proper manual. It would be a pity if a good 
machine at a bargain price were to be spoiled 
for a ha'porth ol r 



CONCLUSIONS 

■ With 16K lor f99 and 48K for £169. 
One 1 remembers more (or (ess 
money then any other colour 
computer. 

■ Oric offers six true colours in 
addition to black and white. Any two 
can be used in high resolution. 

■ Sound is loud and clear - not just a 
muddy bleep. Channel octave, note, 
period and envelope can ell be 
controlled Quilt in sound effects will 
be useful for games. 

■ The keyboard is an rmpr overrent on 
the Spectrum's but a real typewriter 
keyboard would have been much 
better and would, perhaps, only have 
added another f 10 io the price, 

■ The Oric has been designed lor the 
real world. A built-in Centronics 
interface makes it easy to plug in 
printers and peripherals - whereas 
Spectrum buyers will have to pay £20 
for an RS-232 One's Modem should 
also be available months before 
Sinclair's. 



One's first manual was disastrous — 
it was clear that the writer had never 
laid eyes on an Oric. The manual has 
been corrected, and is now merely 
inadequate. The full manual should 
be available in the near future. 
The 6502 CPU is already familiar to 
Acorn and Commodore specialists so 
there should be no shortage of 
software. 

Once teething troubles have been 
overcome the £99 Oric will become 
the ideal beginner's machine. 
Oric lacks Single -key entry but this 
a mixed blessing, end the Basic is 
conventional. 

Problems with fluctuating modu- 
lators may cause production delays. 
Sinclair cannot hope to bring out the 
ZX 83 much before autumn this year 
— but if the Oric becomes a threat he 
might alter the specification of the 
Spectrum or cut its price. Potential 
One buyers should also remember 
that the Electron and ihe Binatone 
may appear soon. 
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There is so douhi In some people's minds 
which micro has the best games — ir has to be 
the Atari. But the games art more expensive 
than the average, which makes ii very 
important to try before you buy. Who can 
afford to spend £20 or £30 an a game and not 
play it? 

Many of the Atari computet games are 
reasonably accurate copies of the arcade 
versions. That means that for a few pence you 
can try arcade versions first. In this category 
are Centipede, PacMan, Defender, Asteroids, 
Space Invaders and Missile Command, all bj 
Atari, and Midway Gorf by Roktan, and 
English Software's Airstrikc, which is a 
version of Scramble- 

Arcade games arc fast and furious, because 
they are designed to extract another 20p from 
your pocket as quickly as possible. Home 
computer games can on the other hand be 
much more challenging and absorbing to play. 
Examples are Atari's Star Raiders unJ Eastern 
Front 1941 and from Thorn EMI, Jumbo Jet 
and Submarine Commander. 

Star Raiders, held by some to be the best 
computer game of all lime, has four skill 
levels, and the novice level bears about as 
much resemblance to Commander level as 
draughts bears to chess. Learning to play a 
good game at the top level takes months of 
effort. 

Eastern From 1941 — written by Atari's 
Chris Crawford, who also wrote Tanktics, 
Avalon Hill's Legionnaire and Atari's Scram 
— is a war game. You command the Gentian 
armies fighting the Barbarossa campaign 
against the USSR. The graphics are impres- 
sive: the map is about 10 screens big and you 
can use the joystick to scroll over it in any 
direction: this is single-pixel scrolling. 

The computer plays an extremely intelligent 
game, and the results can be incredibly 
accurate historically — the Russians always 
win. Unfortunateiv it lakes about three hours 



Fraggat- variant 
Preppte's gatden 
setting, right, seems a 
mUfion tnifes from 
suburbia with no pfastic 
gnomes and throe tunes 
of mart-eatmg 
iawnmowers. Jumbo 
Jet, betow, is a 
comptex Might 
simufator. 



Jack Schofield scans the 

screen for quality as he 

tries his hand at the latest 

Atari games. 

to play, and there is no way of saving or 
loading a partial game. 

If you like the arcade versions of Pat-Man 
and Missile Command then you will like the 
home versions. I found Asteroids somewhat 
disappointing, hut Chen I also disliked the 
arcade version. Centipede, however, is 
certainly very addictive. 

The game is simple. You have a bug*blastcr 
at the bottom of the screen, and you kill 
centipedes — segment by segment — as they 
wind their way down the screen. Meanwhtle 
you are obliged to avoid being hit by prancing 
spiders or bombed by frantic fleas, while 
simultaneously trying to pick off passing 
scorpions. All the play takes place in a field of 
mushrooms. 

You get an extra bug-blaster and a neat tune 
fof each 10,000 points you score, so in theory 
the game could last forever. In practice ihe 
action gets fasier every 30,000 points, uniil by 
120,000 everything is frantic, not only the 
(leas. 

The sound is excellent. Each insect has its 
own little tune against a throbbing back- 
ground noise that is even more compulsive 
than the arcade Space Invade rv 

All the Atari games mentioned, except 
intern Front, are plug-in ROM versions. 
This means they arc very quick and easy to 
load, and any Atari owner can play them. 
Eastern Front needs 16K and can be bought 
on cassette or disc, Star Raiders and Eastern 
Front are one-player games, while all the 
others can be played by two people in com- 
petition. All the games arc joystick-operated, 
though Star Raiders also uses about half the 
keyboard. 





The independent games are necessarily in 
the number two position, and as such should 
try harder. Rokian'* version of Midway's 
arcade game Gorf is a case in point. The 
graphics are recognisable as Gorf, and there 
arc four different variation* — invaders with 
force-field barrier, laser miack. space warp and 
mothership. Bui the pace is a lutle slower than 
the Atari version, 

Airstrike from the English Software 
Company is a home version of the arcade game 
Scramble. It is hard to manoeuvre the joystick- 
operated needle-fighter across the tiny 
landscape of the home version. The rockcta 
that take off as you fly by are very easy 10 
dodge, you just accidentally run into walLs all 
the time. Abo, the bomb release is the space 
bar of the computer which presents problem* 
j^ you need two hands to work the joystick. 
Taphici jrc DM quitt as gwsd as some of 
the other arcade games tested 

Protector, from Synapse Software, is very 
similar in many ways, but much better, You 
fly a needle-lighter across a horizon 
scrolling landscape, but the action is nv 
smoother and the graphics are better drawn. 
In Protector, you have to rescue people from a 
city, fly them to another city, and have 
lire to reach home base. 

Meanwhile the enemy ship is also picking 
people up and dropping them into a vol 
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You have 10 race against utile m, the volcano 
eventually erupt* and destroys the cities. 
Because of the graphics it is fun lu piny m first, 
but it Jacks the speed of Centipede or (he 
challenge of Stir Raider. 

Prtppie from Adventure International — 
which produces the Scot! Adam* Adventure 
games for the Atari — is a FroggeMype arcade 
game. The graphics ate smooth and colourful, 
and ihe sound is musically the best 1 have ever 
heard on the Atari. 

The idea of Preppic is that, with a joystick, 
you control an American schoolboy picking up 
polf-biltv Instead of j highway you have to 
CtOSS three Ufics of lawojnowcrs and a three- 
lane river with boats, lugs and alligators. The 
game is a great dtmoustution or the Atari's 
sound and graphics capabilities. 

Bandits is an arcade game from Sinus 
Software, and requires 48 K and a disc drive. 
That puts it beyond some Atari owners, which 
is a shame as it is an excellent game I his is 
not a home version of an actual arcade game, 
though the movement of the enemy .-aiders is 
very Ukc that in Gauutan, Your role is to 
defend a lunar supply base against waves of a 
dozen enemies who swoop down, snatch fruit 
and carry it off to their own flying saucer. 
These enemies are not ihc usual Invaders but 
arc like fruit flies, bees and so on. 

Probably this game, by Tony and Benny 



Ngo, has been translated from an Apple 
version. On the title page you start with an 
Apple, then a bug (lies Up and munches it 
down to an Atari logo. The game is full of 
amusing touches like this, plus some fancy 
checkerboard graphics, but unfortunately 
these slow down the play. 

Finally, I tried two discs from Brodcrbund 
software, who are justly famous for their 
Apple games, I was really looking forward to 
playing Choplifter but the disc refused to 



boot, BrodcrbuntTs Stellar Shuttle loaded, but 
after every read made a horrendous scrunch. It 
I long time too. Frankly I thought Stellar 
Shuttle was poor - a son of "Lunar Lander 
meets Asteroids" — and I shall be circumspect 
about Brodcrbund games, as long as they make 
this kind of racket. Presumably it has 
something to do with the software-protection 
routine. 

Simulations are a fascinating area of com- 
puter games, and they have educational 
lateral too. Jusi as pilots new learn to fly in 
simulators* perhaps we will all use this method 
of learning in the future. 

ThOfft-EMTi flight simulator Jumbo Jet, 
and simulation games Submarine commander 
and Soccer are all supplied on ROM packs so 
they arc "plug in and go". (.'nforuinaiely they 
are not "plug in and play". 

Jumbo Jet Pilot is a simulation rather than 
an game, and takes an extremely long time to 
pit] The first time it took me nearly 25 
minutes to taxi the plane on to the runway and 
take ofL after which the "ground" came into 
view at 45* and I crashed. "Try again" 
appeared. Submarine Commander takes even 
longer 

The [umbo Jet screen has an instrument 
panel with indicators to watch- Submarine 
Commander has slight I y fewer, but the central 
area of screen offers three options: map, sonar 
and periscope views. Thus you can track a 
■Up on the map, dive and home in using 
sonar, ihen nearly surface and watch your 
torpedoc* strike home using the periscope ft 
is a real challenge. 

With both games the action is slow, and 
requires a good deal of forethought. You have 
to consider your course carefully, because, for 
example, it takes a bag time to put about a 
sub. It is an inherent problem with simu- 
lations — the more accurate they are, the less 
game-like. These are accurate. 

One limitation is not inherent: the quality of 
the handbook. Both jumbo Jet and Submarine 
Commander are harder to start playing then 
Star Raiders, and need top-quality instruction 
books like that one has. The Thorn- EM I 
e (Torts arc inadequate, N'o doubt when you 

have played the games a few times the 
handbook becomes irrelevant, but in terms of 
helping you to start they do a very poor fob 
indeed, It is a shame that what is obviously 
brilliant programming is let down in this way. 



Gum* 


Manufacturer 


Medium 


Number 
of players 


Price 


Star Raider 


Atari 


ROM 


on* 


£28.95 


Eastern From U941) 


Atari IAPXI 


Cassette or disc 


ana 


£21.96 


Centipede 


Atari 


ROM 


one or two 


£28.96 


Gort 


Rocktan 


Disc or ROM 


one or two 


£26.95 


AiFsinko 


English Software 


Cassette or disc 


one or two 


£19.45 


Proiucior 


Synapse 


Cassette or disc — 










32K minimum 


one or two 


£20,90 


Pneprate 


Adventure 


Cassette or disc - 








International 


Z4K fordo* 


one or two 


£19.75 


Sanctis 


Sinus 


Disc - needs 4&K 


one 


£23.96 


Chopliftor 


B rotter bund 


Disc — needs 4BK 


one 


£23.75 


Stellar Shuttle 


BfOderbund 


Cassette or disc - 










32K for disc 


one 


£19.75 


Jumbo Jot 


ThornEMI 


ROM 


one 


£34.95 


Submarine 










Commander 


Tbam-EMt 


ROM 


one 


f34.95 


Soccer 


Toom-EMl 


ROM 


one to four 


£29.95 - 



*|pm t MH t tm nx* IU K .1 HO. TBS .-TSft Catag Road Win***. IMInii HAO 4CKJ Takjptnoa 01-900 0511 Thorn tUI VAo 
Prspwvnn L „j Thorn EMI Haj*». Upcwr Si Marfan'! Lara, lemon WC5H SEP T**etw«* 01 K* ?*M A* oroonmt i.itajli 
vw l«* Aian tofnw* deal*, and from S*<* Sixip LW. ! * The Mm. Hj«w*t »oad S«Kup Km Oft ra *Qx T» 
01 SDilllT 
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A+F SOFTWARE A+F 

*BBC 32K £8.00 PAINTER SPECTRUM 48K £7.00* 





A> 




DUR Sh )WF )MS I I A I EMONS )N 






r^ 









ATOM 

Torpedo Run 
Cylon Attack 
Space Panic 
Painter 
Zodiac 
Death Satellite 



C6.90 



SPECTRUM 48K 

Painter 
Frogger 



£7.00 



DRAGON 

Dead wood 



C6.90 



BBC 




Model 'A' 




Tower of Afos 


£6.90 


Model 'B' 




Tower of Afos 


£6.90 


Planes 




Painter 




Pharoh'sTomb 


£8.00 


Frogger 





Price £8.00 
New Release 



PLANES 



BBC 32K 
Arcade Game 






ATOM TOOLKIT" E PROM ADD 4 or 6 EPROMS 

2Z EKira Commend* and Five taiufcs .nckidinu 1200 Band TO YOUR ATOM WITH OUR 'ADDA' BOARDS 
Cass Operating System C1850 6-Way 'Adda' board £28.75 



6% DISCOUNT ON ALL SOFTWARE WITH THIS COUPON 
(Quote 830/ V for discount on telephone orders) 



NAME 
ADDRESS 



PLEASE SEND ME: 



Please note puces, include post h packing 

V(hj may ateo telephone Q4 tw»t wilh credit eafd o*der 



830 HYDE ROAD MANCHESTER M18 7JD 
061 223 6206 (24 hrs) Telex 667461 (AHn A€rF} 



fS WOIV NO9VM0 D88 WfldlD3dS SfllWIS MIVT> 
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100 FREE PROGRAMS 

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN 



tit/BMliytn 



i, 



ATARI PRICES REDUCED 

We it: Sihr.i SlWf) are plt?a*prt to Announce some 
liiic wtuclioni in it »l [he Atari 400 HOC 

■ irul computet^ Wo bcliirvf thai the Alan al lit 
m:v. LMjcuriiL» the UK » most papular par- 

jOnal ctinipMU-i and havr* therelore SCI up the Silica 
Alan Uteri Club. This dub alrqady !l >n • libury of 
over SCO programs and with ygur pur <: h asu ol a 400 
or 800 com purer we will tj.vc yuu ihi> fimt too ffr* of 
charge There are alto over 3%0 professionally wni 

tftn games BPft utility (imqr,ims, K>me tVe I' 
b«IOW Complete the reply coupon and we'll vt'tid 
you full details Alternatively give us a nrtg on 01 301 
1 Til of 01 309 1111 



ATARI 400 

with 16K 



£199 



ATARI 400 

with 32K 



£248 



ATARI 800 

with 16K 



£449 



400/800 SOFTWARE & PERIPHERALS 



Don't buy a TV game' Buy an Atari 400 personal cor 
Programming) cartridge it"3ii and try your hand at pro 

Applications, you can buy the Atari B00 - Disk Drive ♦ 



er and a game cartridge end that's all you'll need Leler on you can buy the Baste 
iming ming the easy to learn BASIC language Or it yoo are interested <n business 
ter together wilh a selection of business packages 

S<Uca Shop h&vepul tdgethor a lull t dialogue and price hit giving details of all the peripherals as well as the extensive range ol software I ha I ti now 

available for the Atari 400 8QQ The Alan is now one of the best supported personal computer a Send NOW for Silica Shops catalogue and price lijl 

as well as detail* on our users club 

THE FOLLOWING tS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE 



KctHcmiif 

BBS 



— - rr --l 
«vnmini put 

*#j mm ' mm 
tkl •iimnCMi 

tlB* TMOhH 

ft UvanCMv 

Hot <*,w, ».. 

Up* trimttll] 
N»* Ooil T-««r 
«p T« Ip. IpPW 1 

No 1 1 !*• i»a>w ; 

hi* T 7 tmm- vm 

Opftanllwia 
Quart* (im 



trumntn 

Un-'I'i •■ 



SSK 



Lmn li 



ti iimrrrar 

i*r l i*d#i MHt 



i.n*>Ciirt*&» 
l m i» i m ft*« 
Dianfn 

T#"ip» ri A|HM> 



Win ft Lnpn*n» 
Hap*** l**m" 

r*f*y* fi-ihv-.. 



IlKt CVM>» 



S2h..i 



^ w fcly nap.iap 



hn* art Tm E*a 
Sbpjm I 
mm T'W 
Sw»p»iwi 

I '4» »■..!.«» 
iTlffflrjft 



. 1 . 

%|[< t P>atoScpir] Stnw fc C aa t t jra. 
1 l i | nn j Tatan T,r-i 

HkpM THmVNMWt 

timefliiMt 
ta**p* •^raaapr 



»M« ™f"l»*lr Ow-wi> 

StfrMlt-GiaKki Jan«* Art Idraaal 

r "*r H Utah |«t V-or— S aniami 

V#4 1*J*> Ftp* * * * «■ - < Ctmnpr 

n»aa n pia ii « >*•- com • Tua 



Up"««f#> 
OWW itwf 
O ll l Mpa PplJlr 

Op i ap f t Ot*m 

Uo«9«ll 

Ehmwlwi 
Dtaaaa M I 
lwr< Fitnl 

SHWU*ai*trrO« 
. ...... 



taWaOw 
fpp«* tar* 

W.-i »« «• 

-».i. 



*lfil ►- 



IHTIBTA 



Air POt 

CHVuV Tlt*li~ii 

Dp Ar «w 

in irr i.i i>. ..,■ 

HOflna 

I/. If ilv ♦<«•■ 

e» » i w mn^ 



L»';i»L«««t 
•MsttMrtK 



FmwtwIWI 
WlKOanl 
KMOftWr 
Sv^iOiU*^ 

■ 

ftofl4A<r "I 



»- E Kmmisy ! . ■» ■« 



rrni Cd>mig 0** 

LimoniW 
LrtHrlh*! 

Wkajwm 



esssff 

Cw'iwa •>•■ »** 

Cv> G*>*«> 

C**» Iwatn *r im 

C»ff» t wn n m • • ■ 

I 4'tlClI' *»■» — 

l«W>iG4Cn »«• 

IUj yn". IHkAiH* t**- 

«PVI T. ho, 1 >7,') ami #wtv 

■ »■ ekxi i- 

**>K Cl I IIU B •uMswrFM' 



• ■ m Km/mm 

'•*fW (tint* 



■Imv^i. n 

tw-MIM 



|ftt|*T*n«r-<< 

AilVrtni). 

l*kkthi|! 

«■• i,.. 

CMlVHk 

OW* 

1 1 nvmt *.* 

ItW Cl'l l I 

kWlhWi 
(w"wi 

vm** !■•» 

■nultm 

: foil 1 mi 



Mifipipa u «w it*«wi 

Cpninn«iT95irrj r> n » « H . jq P.H 

oeacvpji 

IlPPT rtWtpr, *»«lT«C«Uf 

rv«arp^ m il liii i iaUWpwpip* 
1HJJ l-i»if»« HHIiiMii 

1««rini» hptw n^plup t'«« 

l«I Many, ll«W ■ .■*»)*« « Vat*->* 

JJ> Mpnar, HMI Ulll 

Hemapnn - 

Va«W*^ar ( M* 



PdcttXH tirtay Piahrv taMiai 

&»wj r* tnb- Oop Sih pj i 

• ti «w4 0>a>n vni Ik 
Uavap CaaM a mIep 

rvrifrvi r -i— » ».i tit>c*C4,v»i 

'»• F *a* yirVlanpaKi 

i«*»f**t » 'of «l|* 



FOR FREE BROCHURES -TEL: 01-301 1111 
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- ■«■■ ■ r"* ■- —^— 




r.crcs 




- i 4-r#t » A" 
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■ 
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■»»w 


»5Stt/F7T. 


t r • S*flM »■" t** 




.«a-fc • 
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• *■■ 


■ ^ * -.'.*. . -* 
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j..i ^^-4- 
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umjpi veaan i*Th. M»wa Htmmi) Bern Sutup 

KamiPAMWXTfkophowOint 1 1 11 or 01 J» til lg 



-1 II I M i \ 

■iini-T nj « J mill Httla# iiillF 'JL 



FREE LITERATURE 

I wb> nilnwHid n jsuftNptmg an Ann ^TfUHfff ei 
UrtniW M« lo- >cc*i*« L'ocavn ur «aw< brocr-*P*t anc 

♦' wajd «• your prc« pit canwirNg j* of th* ivUM 

trnrJ Sortaamr* 



ftnicod* 

YCn»3 - Veur Cnrnpui** - Ftbrtiiry 1M3 
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How SAStCARE build Into* 
MMCON- 



fL 



rtjcxj're entfTuwHDC about miaDCorppurig sooner or later you'JI ask 
ytxjrsdftheguest»n /Wie*dolgofrgmhew7" 

Thri ii particularly tut if youown a 
moo vwth hmrwd e*pan«»i and 
hardwaie peripheral options like 

mezxsi 

Now your question can 
be answefrd in (free 
i/xjri w)rth 
BA5ICARE MICRO 
SYSTEMS 

a^yCABE Wiethe 
inventory devetopm and 
manufaai-irf-rs trf a tnuiiy 

ixnque rrntnLcompuimg 
Lpgradeqfitem 

K'vthe sort of system 
othm ha*- dreamed 
about.. .asnfes of 
separate modute that 
perform a whole range of rmcnxompurig functions 
lhat simpf/larxJ fomM stack totjfHiief 

Jf yrju're cdrtrused dcyftbe yrxionlyha^tothrttfjtri terms of 
the way Hi-fi equipment has evoked 

16u boy the hardware >cy want and add 10 ffie system! Each rnotJi*: 
rnayf^^J^eparatp/utit^infrt^egratt-fLrictiofis And when ynu want 
more ycxraddmorei 

fri short you can develop a who** range of hnr dw. w (jptmns ovv fit 
(Ogshertoformacorripfetepactfay't* Torrputina/'rilhe real sense 
ofihewofd 1 




Look Jit the choice you have; 

PERSONA AnrftiteeniixlUiriDOTatiteonORGAJNJC 

MCRDloanwanir*£<S! 

MINIMAP AriierncrynwppfTgd««eroe9*HTi?Ux-ii£*^^ 

2*8\ torn MK bytes to I M by»4 

RAM 08 ■ AJctacov. frjwpowpr nwfikjrypxiiinilYjit*i*.*'i<aCK)&( 

RAMI*- l6K^ddar/Dpnioiyi4rtYiurt'.it < <VA'wvi:[»r 

RAM §4 - A THUEMK Add tin mwnoty 

DROM - LJiir.i Kiwpcivvt'rniemtyyUKJcnth/ i«fta«jeubl«?b.tUTy frj non- 

***** tttirage of programs ana tiu 

TOOLKIT- ArrixMt'fijtVVXkritt]tuLtl«*i4L>trjaKt?^t->o'Ltili(it's^ 

EPROM/ROM 

PERKON ■ - A :jTf htj) purpose. uM.f twjt^jrr* iwok- dewce pn***r*j ?4 tm 

ofipiJ/o uipuT 

PCR1COM b - 2* ut« otne*y dJy output BD*ce-,\ and carol Throulsiue 

_ Ai«HK»«iim«Kr» 

PERKONc - AmcxkjlewdrM?aOn*rnnpnntetwv*h 
Ccrao motypejMatletftETtace 
userfowt ripwwi - uw*fn,*lectwRt*^afflA** 
fc» RAM ca DROM and JCOLKIT 

Of course jtwe'sioiimcaeBAiUCAJ^MocaJes 
crde* development inc[ut»ngjc^octe, EfflOM 
ftogrammet FtoppyOtsc Centre** and rmm more 

BASICARE is the sort Of system mat GROWS 
whenyougrow a/>d remember whm you 
change your mc/ft you vwif be awe io change jo 
a PERSONA untf to sut your new ixjupmerO 

In short. BASICAftE will serve you 
forever ,,,r»o matter 
how b tg you want to growl 




**ss« 



r * *£££££ 






Apart fhyn(r*sg&^VxfcarxIvt,^«lityuTxJervvoflarifj(, or nations. 
BASCARE MICRO STCTEMS offers a fantastic: range of mc id options to 
ZK8I users 

Of course, such a system needs a sarong pant ton 
vvhtntoejipand. The heart of a^SJCARE"Ssyaemrsa 
unique computer interface whjch we call PERSONA 

This one une simpr/ plugs rnoyogf vMJl without 
modificatton and acts as the "btaJraT of the whole 
operation 

Thereafter you choose how you war* io expand 
your m«c ro by simply plugging- in more modules 



l<J/Ai-'<--.'>ri.r iv.i 1 "»i fv«ii»jf. 



II tjvr- 






I 








1OQU0I 

ia^i'. tuui n«eoNf> tiu.n 
mmw at»JH racONt *ui.n 

Am prtm trxiudc M*T, poNtf* anri pad*tp m w 

U*-|Owhmi HU*»lMrt Ift^m m mHII 

OSiVtMi.lU 



BASICARE 

MICRO 

SYSTEM i_rS=^*EJ 
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into the unknown 

fast action"arcade style games, fantasy and sci-fi, plus exciting 
technology in program aids & hardware/software combinations 



ZX81 16K 

Krazy Kong £3.95 

All machine code vers on of the popular arcade {game. 
This program has all l he feature! of the original and 
it every bit at f atf. 


MCoder will instantly translate your slow basic 
programs into super fast machine code at the touch 
of a key. It is also extremely easy to use: |utt load 
MCoder (the ZX81 version is just 2K long.the spect- 
rum versions 3K) and then write your basic program 
at normal or you can load a basic program Iram tape 
to save you retyping Ihe whole thing. MCoder ihen 
allows you to run and debug the basic until it is fault 
free. Now you can bring M Cottar into operation 
using a print USR commend - the basic will then be 
compiled into machine code as you watch 1. 
On average MCoder will increase the speed of basic 
programs 75 limes, Boih the ZX81 and the spectrum 
version will hand la 95% of ell basic commands and 
it quite simply the best compiler on the market 
state IfJK or 48K when ordering spectrum MCoder. 

DRAGON 32 K 

Dragbug 9.95 

Dragbug it a powerful machine code monitor plus 
a full disassembler for your Oregon 32. An essential 
software tool for writing, debugging and running your 
machine code programs or machine cod* subroutines 
to be celled from basic. 


Ghost Hunt '* 3.95 

Gobble you way through * Maze- Ghetto, power 
pi Hi ale etc. very fan. 


Maze Drag Race 3.95 

Drive through a giant unit 9 times the tize of the 
screen picking up points as you go - bur witch 
out for ihe other art, rocks oil & ice. A ratify 


Alien 3.95 

Sit on board the spaceship Nostradamus, can you 
choose the right weapon to repel the alien before he 
kills your crew? 


DCoder 5.95 

Essentially a disassembler for your machine code 
but with ana important difference - it will relocate 
the code in whole or pert to any other pert of memory. 

Zonix 12,95 

Sound effects for your ZX81 are now available at 
a price you can afford! Zonix is & hard ware/software 
combination that allows you to write programs with 
real impact. The software includes two programs: 

a) A program set 10 produce bombs, m miles, fire 
engines, tunes, telephones end sirens. Also includes 
the facility to make y our own. 

b) A program that turns your 2X81 into in elec- 
tronic organ, 

The hardware is an amplifier with volume control 
and loudspeaker which simply plugs inio the mic 
socket of your ZX81. The sounds can be actuated 
from within your programs with a simple command. 
They can also be of various lengths to the limit it 
only your own imagination. 


Star Trek 795 

An mitrgalactic adventure in lull sound and Color. 
At captain of the SS Enterprise your mission is to 
defend the empire from the invading Klingoni Feat- 
ures include battle computer, phase rt, photon tor- 
pedoes, scanners etc etc. Nine levels of Play 


Attack 7.95 

II you've ever played defender or scramble jut! wait 
till you play Atiackl Incredibly fast til 


Dataptan 1195 

A superb business or home use filing & reporting 
system. Flexibility is m strength miking il usable 
in place of any card inde* application. Features 
include son, search. Jin, delate, change, save, file eic. 


Textstar 1195 

Nol only can Word Textstar lunction at a complete 
word processor bul includes comprehensive editor 
routines that make writing and debugging programs 
at simple as A.8.C. 


MCoder £7.95 

This truly amazing program it the moil flexible 
compiler mailable for the 2X81 AND NOW THE 
SPECTRUM TOO!. 






T^T* 



QSave £15.95 

MANY THOUSANDS OF SATISFIED CUSTOMERS NOW HAVE A HIGHLY RELIABLE LOADING SYSTEM 
WHICH OPERATES IE TIMES FASTER THAN THE SINCLAIR SYSTEM' 

The news is that QSAVE has been improved for '83 

This is what you get: 

1. A cassette interface to improve the signal quality (essential if a high speed loader is to be reliable) which will also 
improve the loading of your programs. The interface plugs inio your ZXBI using the leads supplied and has been im- 
proved lo incorporate: AN AUTOMATIC LEVEL CONTR0L....AN OVERLOAD WARNING LIGHT....A SAVE/ 
LOAD SWITCH (no unplugging of mic or earphone leads) ...AN ON /OFF SWITCH (which doublet at a Reset switch). 
With these lulu res loading is highly reliable (programs will still load with a volume selling at LOW at 54). 

2. Highly sophisticated software which will load and Save programs at IS times their normal speed (i.e. UK in 10 sacs; 
48K in 110 sees). Programs can be named to allow a superfast file search through a tape. Il works equally well with 
aulorun programs, Basic or machine code, 

A TRUE verify feature is also provided - this allows you lo verify that a "SAVE'd program has 'SAVE'rJ properly 
BEFORE turning off the power and finding all is lost. QSAVE will operate with ANY memory, on ANY program length 
AND with your existing programs. All the above is contained in KK of superbly easy to use Software. 



PERSONAL SOFTWARE SERVICES 



SENO CHEQUE OR P.O. TO: P.S.S, 452 STQNEY STANTON ROAD, COVENTRY CV6 5DG. 
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Although nowhere near as 
profuse as Spectrum 
software, various add-ons 
have now appeared to 
bridge the gaps in the 
micro's specification. Tim 
Langdell reviews. 

IT tS ALMOST » truism to say the Spectrum has 
been pushed to us limits, A great deal or time 
has been devoted by software houses *Vo 
treating programs thai put mote sophisticated 
machines with less well-thought-out software 
lo shame, Nevertheless, there is scope Tot 
peripherals which even up some of the 
Spectrum^ primary hardware inadequacies. 

Under control 

Following up its success with a controller 
—that is, a device which allows you to switch 
between Loading and Saving, disconnecting 
The computer when saving and vie* versa — 
Abacus has introduced one fot the Spectrum. 
This means more reliable Saving and Loading. 
Unlike the ZX-61 version, the Spectrum 
controller also includes an amplifier, a 
particularly useful feature in view of the 
Spectrum's own weakness in amplification. 
Setting up the controller simply requires 
plugging the Spectrum's power supply into 
the side of the Abacus box and the power lead 
from the box into the back of the Spectrum. 



The Mic and Amp leads arc used to connect 
the Spectrum to the tape recorder. 

Kcmpston's joystick is a standard design 
with fire button and control stick working on a 
switching rather than analogue base. 

This means thai it can be used to simulate 
the detection of keypresses. The joystick is 
mapped to Port 31 of the Spectrum, and can 
be accessed with the In command. 

The value returned by detecting Fort Jl in 
this manner can be between and 26 with the 
eight directions from forward through NE to 
£, SB, S and so on being values 1 to 10 — 
omitting 3 and 7 — and the fire button 
returning 16, The joystick can be read in 
machine code too for a faster response and 
arcade-like action, 

The joystick's connector is a small black 
plastic box with two matt-black TTL chips 
visible on the outside which plugs straight in 
to the Spectrum's prinied-circuit board, The 
joystick itself is very responsive. My only 
quibble is that a spring-back- 1 o-cent re mechan- 
ism would make the central off position easier 
10 reach when playing fast arcade games. The 
joystick costs £19.50. 

This company has also brought out one of 
the first 24- line I/O pons for the Spectrum. 
Simply constructed — a single TTL chip 
supports the operation of the 8255 PPI chip — 
the board comes with clear documental ion 
which indicates how one can use the three 
lo-pin dual inline sockets or a 24- way edge- 
connector attached to the back of the printed- 



circuit board- The 8255 chip has several 
modes of operation; the three VO potts can be 
configured in the following ways — setting up 
one bank as inputs,, another as outputs, with 
the Option of "handshaking" on port C. 

Using the In and Out commands the port 
can be accessed from both Basic and machine 
code. Apart from ihe bacMo-back edge 
connector the port can be limited to the 
Spectrum with a stackahlc edge-connector, or 
a motherboard. The stackable edge-connector 
allows, an extra device to be attached to the 
Micro whilst the PPI is attached. The mother- 
board will take two cards in edge-connector 
socket as well as a Printer or a Microdrive. 
The motherboard is supplied with its own 5V 
regulator. 

The 24-line PPI has been configured in the 
Spectrum's I/O map so that it will not clash 
with the Printer Microdrive or R5-232 
interface. The PPI costs £16.50, the stackable 
connector is £5.50, and the two-slot mother 
board is £16.95. 

Add ZX-81 hardware 

There are three Adam adaptors for the 
Spectrum; each allows you to add ZX-81 
hardware on to your machine- The funda- 
mental adaptor provides a ZX'81-compaiibk 
output port at the rear of the Spectrum, but no 
address conversions. The adaptor comes with 
a computer printout description which tells 
you how to attach memory-mapped devices 
which do not decode the lower five address 
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line* in the 1/0 map. The next adaptor — the 
Adam tl adaptor — allows the simultaneous 
use of two sets of peripheral* on the rear of a 
]*K Spectrum. This adaptor allows you to 
attach a ZX-8i I6K RAMpack to a 16K 
Spectrum, 

The Adam U adaptor cart interface *iih any 
ZX-&I peripheral which was designed to work 
in the to 16K region of the ZX-Sl's memory 
map, by using it in the 48K to MK region of 
the Spectrum's map, Thus ZX-8 1 equipment 
will require 49152 to be added to its 
addressing, and for this reason EPRGMs 
designed to work on the ZX-8 1 will probably 
not work on the Spectrum, 

Finally, there is the more adventurous Eve 
adaptor, for those with a 48 K Spectrum. With 
a 48K Spectrum all 64K of the address lines 
on the Z-80A CPU are already accounted for 
- I6K ROM and 48K RAM - hence adding 
any device mapped in ihe RAM area seems 
impossible; especially as Sinclair did not 
provide a RAMCS line at the rear which 
would have allowed us to turn off some, or all, 
of the internal RAM. By adding this adaptor 
and making a few soldering connections inside 
yoor Spectrum you Can turn off 8K of the 
upper 32K of RAM and map devices into this 
area. Of course, making the alteration could 
invalidate your guarantee. 

The RZ-1 Tape Controller is another more 
recent device from Stephen Adams. It 
provides both Spectrum and ZX»81 owners 
with a programmable tape control unit for 



stopping and starting the cassette motor under 
software control, or disconnecting the load 
lead when Saving and vice versa. The RZ-I 
plugs in via an edgeconnector. The rear 
connector of the machine is duplicated behind 
the RZ-I, so a peripheral unit can still be 
attached. The RZ-I can control two tape 
recorders and provide a minimum of five 
latched outputs for controlling external 
devices. 

Furthermore, it docs not use any memory 
locations, cither in RAM or in the 170 map. 
The unit is located in ROM space between 
512 and 1024. Poking various locations in this 
region allows you to turn on any of the tape 
motors, or to provide an output to one of the 
ports. 

Upgrade range 

East London Robotics provides a range of 
RAM upgrades for the Spectrum: the SP-48A 
which adds a further 32K of RAM to the 16K 
Peer rum Series I on a plug-in board; the S048 
for the current Series 2 version of the 
Spectrum and an SP-80 RAM add-on which 
{lives not only 32K of extra memory but 
another 32K which can be accessed as well, 
ittfclg Out commands. It is thus possible to use 
a full 80K of user RAM with this board. 

East London Robotics' Slowloader allows 
you to load ZX81 programs into a ZX 
Spectrum 

The Slowloader adapts itself upon loading 
to whichever type of Spectrum is in use. 



CONCLUSIONS 

■ Perhaps if Sinclair had put a I it t It- 

more thought into primary design, 
devices like the Abacus controller 
probably would not be necessary. Its 
boost to the Spectrum's amplifi- 
cation is useful, as is the capability to 
switch it off when the keyboard 
bleeper gets on your nerves. 
■Once Kempston s joystick is fitted, 
nothing else can be added to the con- 
nector. But what sort of peripheral 
would you use in conjunction with a 
joystick? By putting a stackable 
connector between the Spectrum 
and the slick's connector one could 
test the joystick with the supplied 
demonstration program. 

■ The Adam adaptors are extremely 

useful, but consider whether or not 
you really want to mafce hardware 
alterations. 

■ The Adams tape controller is effec- 

tively transparent to the Spectrum or 
ZX-8L since it does not use any 
memory location either in RAM or in 
the 10 map. The relays involved can 
cope with 1A at 28V dc or 100V ac. 
They are sufficiently heavy-duty for 
many purposes like controlling model 
train layouts. ■ 
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The Kernpston joystick. 
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16K BUDGET PAK 

JRS 1 6K RAM AND FREE ALIEN ATTACK plus either 

BATTLESHIPS or GAMES TAPE Jl 

SAVE £fl.65 1 Total package price only £27. 75 




64K BUDGET PAK 

JRS 64K RAM AND FREE ALIEN ATTACK Djtn either LOST 

ISLAND or BATTLESHIPS 

SAVE £7.951 Total parage price only £64,90 
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ZX81 



H a rdwara 

Econotpcrs 1 6K RAM [uncasedl 

JRS I6KRAM 

JRS64KRAM 

Software 

Hr .^fismmefi Too&it ( P6K 

■ its Tcmikrtjiyci 
toil ItJflnd | T6KI 

Games lAfx if | r wtj 



Only £ 20 95 
Only F 76 » 
Only £67 95 

Only £4 95 

Only tbTO 

Only £4 95 

Only £4*5 

Only £4 95 



SPECTRUM 



A hJft range of software < 
coupon betow for your I 
stamped addreued envelope 



idf dw.w e ^re JvaUtte. Tick the 
983 cjfjtogue .vyj enclose .« large 



I wtsfi to order trie following 



T6K Budget Pak witn Battiesfiips 

i 6K Budget Prfk with G^ir>es Upe If 

MK Budget Pak with Lost Island 
' 64K Budget P^k with B^ttleihipi 
r EccmotecH 16KBAM . 

JRS l&KRAM 

JHS64KRAM 

frogriCTwnefj Toolkit 1 76XJ 

Grapfi»cs Toolkit i t6tC| 
D Low liMnd |t6JC| 

G<»rriesT^>eilfl6Ki 

BJttleifiipsfl6tf} 

1 9S3 JRS. C jmogue 



Tick as dpplKd&le Towi J including VWT & P&P) 



OnlyiiJTT: 

Only £64 90 
Only £6*90 
Only £20 95 
Onry 12450 
Only £67 95 
Ofify f*95 
Only 
(> ly 

On* 

'■";'. 



£4.95 
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Address 
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19 WAYSIDE AVENUE. WORTHING. SUSSEX. BN13 3JU Telephone I0t031 S&6*t 



Pott to; JRS SOFTWARE, Department YC 

1 9 Wayside Avenue, Worthing. Smsex BN 1 3 3UU 








'ii/i wWi bt so much c<tsitt mth an 
Amber 2400 Matrix Printer " 



OUT 



AMBER 2490 

MATRIX PRINTER" 

LOW RUNNING COST USING 
PLAIN PAPER 
USED WITH MANY COMPUTERS 
INCLUDING BBC -UK 101 -ATOM 

DRAGON -NEWBRA IN, ATARI , 
TRS-8E.VIC-20 AND MZ-80K 

£ 78 

4VAT fc £2.95 PtP 
Or for details send a 
I or- *e SAE to ! 

AMBER CONTROLS LIMITED 

Central Wa* 

Walworth Industrial Est. 

Andover 

Hampshire SP18 SAL 
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SPACIOUS 
tt SHOWROOM OPEN MON. to SAT. 
^=( -FRIENDLY AND HELPFUL STAFF 
[0\ -EXPERT ASSISTANCE ALWAYS ON HAND 

• GOOD RANGE OF COMPUTER BOOKS 

• AFTER SALES TECHNICAL 
BACK UP and SUPPORT 
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aoamCRO 

WodtiA 

ModUA(UK) 

ModriB 

Memory Upgrade 
Full Upgrade 
Joyfiicki (pair) 
Singta Dili Drive 
Disk Interface < litiwif 

14 inch Colour Won tor 
?0 inch Colour Monitor 

ACORNSOFT PftOGflAMS ipbon* lot tvaiiabihty] 

ACORN ATOM 

Single Disk Ditve linel FREE bufUr k<i i 

ATOMCALC ROM 

WORK PROCESSOR ROM 

FLOATtNG POINT ROM 

ROM S«i*cior Board 

BBC BASIC Board 

Programmer'! TOOLBOX 

SUPER TOOLBOX 

M.'C CODE MOWTOnVOlSASSeMBUsR 

PRINTERS 

EPSOMMX80FTHI 

EPSON MXBOTm 

STAfl DP 8400 

SEIK0SHAGP1MA 

Printer Leads (BBC 'A TOM DflAGOIS' 

BOOKS 

Assombtv Language Programming for the BBC M>cro 

BBC Micro - Imtnni Machine Code 

BBC Micro Revealed 

Basic Programming on iho BBC Micro 

Let four BBC M>cro Teach You To Program 

NEC 30 Hour BASIC" 

Practical Programs lor the BBC Micro and Acorn Atom 

GetliAi) Acqu^intud whlh your Acorn Atom 

39 Tested Program* for ino warn Atom 

Atom Magic Book 



£32$, 06 

£349 00 

£34900 

£25 00 

£75.00 

£13.00 

£265 00 

£119.00 

£309 00 

£343 05 



£3*3 05 
£39.10 
£39 90 
£23 00 
£22 40 

£30 10 
110 60 
£16 60 

£399 00 
£349 00 
£279 00 
£229 00 
£1550 

£0.95 
£7 95 
£7 95 
ES.95 
£6 45 
£5 95 
£5 95 
£6 45 
£6 46 
£5 SO 



NEW FROM MICRO POWER 
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DRAGON 32 

THE FAMIL Y COMPUTER TO FIRE i| % 

YOUR IMA GIN A TiON g; 

Easy to Learn! Easy to Use! Wj 
Colourful! Graphic! Musical! ^J 
Well-made and Designed to Grow! x 

KEY FEATURES ^;^— -^J 

** 32K RAM bs Standard, Expandable lo 64K 
" Display; 

9 colours available 

S different resolutions from 16 * 32 lo 2S6 x 192. 

*" Extended MICROSOFT Colour Basic as Standard 

Advanced graphics commnnds - sat. line, draw 

circle, paint, prml using *"^ 

Advanced Sound 

F u 1 1 E di ting i nsen. delete - ama nd 
** Professional Typewriter Keyboard 



FREE T60 page BASIC training manual 
Simple plug in Connections for Joysticks. Printer. 
Games, Cartridges and "juto controlled cassette 
* ' Software on Cartridge and Cassette already 
available fsend for details) 

PRICE only TL 199,50 i v a t inclusive of VAT 
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THINK DRAGON !! 
THINK MICRO POWER! 

Carriage FREE on cashcrteque 
orders over £rOO 



MICRO POWER LTD 

Dept.¥C2 

8 6* REGENT STREET 
CHAPEL ALLERTQN. 
LEEOSLS7 4PE 
TeU0532) 683186 
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WITH THE GOrjOWMG number of video 
inverter* on the market for the ZX-81, I 
Thought it was about time some games were 
AMtlen far use with one. 

"Deep Space" is mostly in Basic wuh four 
shun machine-code routines to animate the 
display. 

A galactic mepuirawlcr is cruising through 
[he ouinpuicr-gcnerated universe eating iur* 
8 Lack holes, white dwarfs, and .anti-mutter ate 
already in the program but ad it is in Basic, 
you can jiM your own pet horrors at will. 

Attack) by alien craft jrc frequent, althougfr 
escape from these is possible by engaging 
**hyperdrive" to re-materialise in a fresh — 
and unknown — universe. The game can 
develop in different ways depending on 
whether you prefer to stay and fight or run 
and hide. 

It will, of course, run perfectly well on any 
16K ZX<81 but the display loses a deal of its 
visual effect. Hints are given later for a 
suggested improvement if you wish to try. 

I ypc in Hast mode a Rem statement consist- 
ing of S>7 characters as line 1, and I he machine- 
code loader as in program 3. Now Run this 
and Enter the hex code from table 1, one pair 
at a time. When you reach the end enter S to 
stop the program, and List it* The last word in 
hue I should he Tan. [fit is not, then you have 
made an error and will have to start again. 

Horn enter Poke 165)0,0 as a direct 

command and line 1 should become line 0. 

This is to prevent the Rem from being edited. 

u attempt to Edit you will loose some of 

the code as it contains unseen bytev 

Next add the Basic in program 2 to 
overwrite program 1 and type in as a direct 
command Poke 16560,201. Run the program 
in Slow mode to lest your machine code. 

The screen should fill immediately with 
Mars Check for a report code It it is a } then 
your code contains an error in addresses 165M 



to 16528. If it prints something else, 16521 is 
wrong. 

Pressing 6 should clear the screen from the 
bottom up. Stop before it reaches the top of 
the screen and press 7. The screen should 
refill downwards. Break the program and Poke 
16580,0. Running it again should give you a 
display which gets narrower as you Scroll up 
and down, [fit Joes, all is well. A quick press 
OH i he key and the screen should invert If all 
is working well, delete lines 2 to $ and enter 
the main listing, after first saving u> tape. 

The variables are as follows: 

S High score 

A Shield strength 

Gama &coro 

C and G Initial numbers of stars and white 
dwarf* in each Imp of the display 
Define the position of your ship 
Top left -hand cornet of the screen 
- all other points on the Otsnkay 
are calculated from this 
Initially a white dwarf, changed 
under attack to an alien spacecraft 
Part of the random number 
multiplier. Reduce this to 1000 lo 
make attacks come faster 
Vour current poaiton on ihe 
screen 

Denotes attacks and black holes 
Defines the first print position in 
the line in which the stars n^d to 
be repnnled after scrolling 
Adjust the unpnnling position of 
your ship which win no longer be in 
tine 12 after a scroti 

V, X, Y and 7. are used to call the various 
machine-code routines and have no particular 
significance themselves. V is the title page 
background X and Y are the scrolls up and 
down and Z inverts the display file. 

Lines 45*70 print the initial universe and 
line 72 tests to see whether or not it is 
composed of anti-matter and sends you the 
"End of game" routine at line 450 if it is. The 



DandE 
P 



W 



H 
M 



N 



Lines 8&B7 



Line 90 
Line 110 

Lines 120 121 

Line 122 



Line 130 



Lines 140 153 



main loop starts at fine 80, If you are alic 
the game, keep this loop as short as possible or 
you will slow t lungs down unnecessarily. 

Cfieck whether a star, dwarf 

or alien has been encountered 

and send you the appropriate 

Sub routine. 

Random- number generator. 

Steers your spacecraft 

horiionteHy. 

Take you out of the loop to 

Hie* direction. 
Sends you to the subroutine 
at line 600 to make a 
hypenpace jump. 
Returns you to the start of th* 
loop. 

Print ite correct numbers of 
•tarts after using the scroll 
routines at 300 or 400 Both 
these work in the same way 
with 300 scrolling down and 
400 scrolling up. 
Restore vour shields to full 
power and increment your 
score by 10 if you manage to 
catch an alien. 
Checks ihe random number 
multiplier lo See if you are 
being attacked. 
Switches to attack mode. 
Checks for a direct hit. 
Pokes the alien ship* 
Adjust end check your 
shields. 

Produce the while dwarf 
crash whilst 

Make Iha stars sparkle as iney 
am eaten. 

When you have finished emcring every 
thing, type in Goto 1000 and Save to tape 
The game should aulo-start and greet you wilh 
the title page. 

It looks rather a lot to type, but lines 
1000-2029 contain an animated title routine 
printed in Basic but operated by the machine 



Lines 40O470 



Line 500 



Line 620 
Lino 529 
Line 550 
Lines 560 570 

Lines 600 620 

Lines 701 708 



We* code. 

FD 

3f 

10 

2A 

21 

01 

0C 

06 

FC 

2A 

09 

EB 

B8 

2A 

23 

06 

71 

80 

Men cQ&t 

FD * 

3E 

10 ' 

2A 

21 

ED 

17 

80 

2A 

09 

EB 

BB 

2A 

80 ' 

06 

7E 

80 



Table t 



0C 
00 
F7 
40 

20 
C9 
0C 

Eb 
El 
00 

oc 

77 
IS 
FE 
77 

Ubt*2 
36 ' 
17 ' 
FA 
0C 
00 
BO 
03 
77 
0C 
E5 
El 
00 
0C 
23 
16 
FE 
77 



97 bytes, 
S 
07 
C9 
40 
00 
02 
01 
AF 

40 

m 

01 

40 
10 
2A 
76 
18 
96 bytes. 
22 

D7 ' 
C9 
40 
09 
2A 
09 
26 
40 
01 
01 

40 ' 
77 
2A 
76 ' 
16 



00 
D7 

54 

00 

ED 

17 

77 

01 
21 
F7 

06 
FC 
0C 
26 
F5 

00 
07 

54 

01 

OC 

08 

10 

01 

21 

F7 

06 
10 
OC 
28 
F5 



06 
07 

5D 
00 
B0 
03 
2B 

F6 
00 
02 

20 
C9 
40 
05 
10 

06 
07 

50 
F7 
40 
20 
FC 
F6 
00 
02 ' 

20 / 
FC ' 
40 
06 
10 



CO 
07 

01 

09 

2A 

09 

10 



ZX-81 




02 
09 
ED 

AF 

23 

ce 

F3 C9 

CO 
07 

01 

02 

01 

3E 

C9 

02 

09 

ED 

11 
C9 
23 
C6 
F3 C9 



Program 2 

0«PEH (MACHINE COOEJ 

1 RRND USR 16S14 

3 IP INKEY**'*6" THEN LET X=US 
R 16S29 

3 IF INKEYts"?" THEN LET Y=U5 
R 16561 

* IF lNKEY*s"Q- THEN LET ZsUS 

n i6sga 

5 GOTO 9 
Main itsting. 

GBR EM CLEAR ©6 ■»"-y*NOT MOT M 
OT NOT t XF TON EJCRNP?'?* 5 EiTRND^ 
■ RUN ■ GOSU© fc£RNO i ***c^4.B"?F f U 
NPLOT TRN E£RND* PLOT ** FRST ■ Sr 
at FOR LPHINT * RUN * GG5UB B_E£ 
RND-f4J»77 t UNPLOT TRN ^E£RND»7B?y 
PRINT t NEXT TRN 

1 REM "DE PfiCE" BY A.C.SPR 

IODELL 

9 LET S=0 

10 LET «=B 

1 1 LET B »0 

12 LET G=l 

13 LET C=3 

14 LET M=12 

15 LET E=15 

16 LET D=1S 

25 LET P=PEEK 1639^+£56*PEEK 1 
B39741 
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code to give the game a more finished 
appearance — well worth the effort involved. 
If you vvjrii 10 niter the initial liile page or 
instruction routine do ensure that vou return 
the machine code to Game Scroll by Poking 
165fiO,0 otherwise you will have columns of 
stars printed each time you move upwards. 

A* you play the pamc you will find that you 
are much more likely to be attacked in a 
heavily -populated universe than in a dead one, 
Bid that [here art universes in which you 
stand a good chance of cttchin| alien ships 
and building a high score. \ 

If you do not have a video inverter, the 
display can be greatly improved by using the 
machine code from table 2 You will now need 
only % characters in line I its the code in table 
1 has some NOP bytes which are not used but 
have been left in for historic reasons- 
Add line 41 to the main listing: 
41 LET Z USR 16691 
Note that the addresses called arc now as 
follows: x ie62 9 

Y 16569 
2=16691 
and lines 1035 and 1075 should read: 

POKE 16578,201 and 
POKE 16678,0 respectively. 

All printing should be inverted including 
the spaces and all Poked characters must also 
be inverted by adding 128 to their numbers. 
The exception to this is 133 in lines 87 and 
550 as this is already art inverse character, for 
example: line 40 which prints white dwarfs 
now becomes: LET W= 156 
and in lines 62, 85,. 152 and 705 the 23 is 
changed to 151. 

If you are not sure whether or not you have 
changed all the characters, run the program 
and press the break key whenever an incorrect 
one is printed. This will give you the line 
number which vou need to alter 

HP SRC 



GAMES 




Stars and planets may 

be standard fare for / 

your megatrawler, | 

but black holes, 

white dwarfs and ^ 

anti-matter 

will give you / 

indigestion on 

a cosmic A 

scale in 

Adrian 

Priddell's i 

ZX-81 / 

game. / 



u 



*0 let u=S7 

45 FOR J=0 TO £3 

50 FOR K=l TO G 

51 POKE P+33-tU + INT (RNO*30+li , 

52 NEXT K 

60 IF C=0 THEN GOTO 76 

6 1 FOR Kal TO C 

62 POKE P>33*<J+INT tRND#32> ,23 

63 NEXT K 

70 NEXT a 

7 1 SLOU 

72 IF C=3 AND G=3 THEN GOTO 45 


75 LET T-2O0O 

Q0 LET F*<D*F+3TOJ 

65 IF PEEK F-23 fHtN GOSUB 7<3& 

^t> If" PECK F 57 THEN GOSUS 600 

87 IF PEEK F = 133 THEN G05-UE 4.6 


90 LET H = INT t CRH&«TJ IC+3.1J 

91 IF H-40 THEN GOTO 2*© 

92 IF H<=5 THEN G05US 530 

lOe PRINT RT N^E," i RT 12,D;"0 

■ • 

101 LET N = 12 

105 LET E^D 

110 LET D=D-KIMKEY5-"8" RNE> 0<3 
1) - !IMKEV$ = "5" RNE> D:0) 

120 IF IMKEV|="7" THEN GOTO 300 

121 IF INKEVf = "e5" THEN GOTO 4B0 

122 IF XNKEYfc"H" THEN GOTO ©SO 



13* 
140 
14,1 
142 
150 
1S1 
152 
153 
160 

bee 

201 
ED" 

210 
■ " : RT 

215 

;b,rt 

225 
22o 
557 
230 
231 
240 
245 
250 
252 



GOTO 30 

FOR J=l TO G 

POKE P+M + IIJT tRNO»30* 1 > ,U 

NEXT J 

IF C=0 THEN GOTO GO 

FOR U=l TO C 

POKE P^H+INT tRND*32J ,23 

NEXT J 

GOTO 60 

PRINT RT N.t>. ^T 12. E,. " 

PRINT RT 19, S, SHIP DESTROV 

PRINT RT 10,9; 

12, 10, ■ REPLAY V 
IF B>5 THEN LET S =© 

21,1; " YOU SCORED 



21, 17; HIGH 

IF INKEY$3'-V 

IF INKEV»=-N" 

GOTO 225 

CLS 

GOTO 

RRND 

RRND 



SCORES", S 
THEN GOTO 230 
THEN GOTO S00 



10 
USR 

L'SR 



16592 
16592 

IF H=^ THEN GOTO 200 
PRINT RT N,DJ'* ";RT 12, E; 



255 FOR J = l TO 30 

256 PRINT RT 19 f 3; 
— |'*;RT 19, 



(continued on next p*ge) 
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(continued from previous page) 

ED BY BLACK HOLE " ; RT 0,0; 

26© NEXT U 

27B GOTO 3 10 

30© LET YaUSR 16561 

301 LET H = © 

302 LET N^IS 
31Q GOTO 140 

400 LET X = USR 1652© 

4B1 LET Ms?S9 

A 02 LET M=ll 

410 GOTO 140 

450 LET Z=USR 16592 

451 PRINT RT S.5," YOU HRUE ENT 
EREO AN ":RT 7^§J ft RT-tTIHRTTER UN 
lUEfiSC " 

452 GOTO 261 > 
46© LET R=0 

A-7CI LET o-e + io 

4S© RETURN 

50© TF T = 10© THEN GOTO 530 

51© FOR U^l TO 25 

511 PRINT RT ai.S, "ALIEN SHIPS 
NEflRBY" 

512 NEXT xi 

513 PRINT RT 21,5, 

52© LET T=10O 

SS"9 IF H< >5 THEN RETURN 

530 FOR J=l TO 12 

531 PRINT RT El ,4." YOU ftRE UNO 
ER RTTRCK " , RT 21,4; 

*";RT ©,©; 

540 PRINT fTT 3I.i.-' . 

330 LET U=133 

S&O LET Rt.R+1 

37 R>=3 THEN GOTO 640 

158© RETURN 

6G0 FOR Jal TO S 

6©1 POKE F-as^ise 

602 POKE F- 1,120 

603 POKE F , 136 

604 POKE F+1.12S 

605 POKE F+33.12S 
6©«i POKE F-33,0 
&07 POKE F-1,3 
60© POKE F .52 

609 POKE F + 1,0 

610 POKE F*33,0 
62S NEXT J 

63© LET R=R+1 

640 IF R>^4 THEN GOTO 2©0 

650 FOR U=l TO E0 
^,^5 IF R=l THEN PRINT RT SI,!;" 
COLLISION WITH UNITE D-UARf*" 

660 IF R=2 THEN PRINT rtT 21,1;'" 
SHIELDS DOUN TO HRLF PUUE 

&&5 IF R=3 THEN PRINT RT 2 1,1 
SHIELDS COMPLETELY EXHRUSTEO'" 

670 NEXT J 

5S© PRINT RT 21,1;" 

69© RETURN 

700 PRINT RT N,C; - ' " 

701 POKE F,52 

702 FOR J>=1 TO 3 

703 POKE F,61 
"704 POKE F ,31 
7©5 POKE F, 23 

706 NEXT J 

707 POKE F,151 
70O POKE F,52 
?1Q LET B=B+1 
720 RETURN 

8O0 LET C=INT (RND+4) 

601 LET G=INT (RNC'13) +1 

61© FRST 

615 CLS 

620 GOTO 40 

90© CLS 

910 RRND USR 16514 

915 FOR U=l TO 50 

920PRINT RT IE, 5; 

925 NEXT U 

©3© NEU 

100© CLS 

10 1© SRUE "DEEP 5PRCB' 

1020 LET U-USR 16514 

1030 PRI NT RT 9,5; 



105© IF INK£YJ="1" THEN GOTO 107 



1060 GOTO 1030 

107© PRINT RT ©,©;"##* DEEP SPRC 

E #* DEEP SPRCE #*#" 

1072 FOR *J = 1 TO £4 

1073 LET Y^USR 165S1 

1074 NEXT J 

1075 POKE 1658© ,,0 

1076 FOR J=l TO 24 
107 7 LET Y=U5R 16551 
107S NEXT U 

1080 RUN 

2Q0O PRINT RT 



>1 PRINT 




2002 PRINT 



S = RF i c.s 
'OUR S-HXP 

EC 6v Rev 

1 6HIP5 



PRINI 
2Q05 PR INT 



r*L'i' tSCt^C 



*1 
**| 

# H 

# 

" *l 
* 

!* 

1 

I* 
I* 

\* +i 

I* " 






ill e-^kpwe- ■ :■.'= s 
^g ^i ' g vcu- ogFeNceL 

~^=ES *OLLl4i:: ■ , 
m a\ th g£L -fc€-^ E 5 _ => O 



APE VNSfi!l£ 
n T»LJN THEN . : 
1= TC M=KE R...K - 

INTC ~-£ WgU PcSI- 
'.- -.=: ", . !-*-JU.E=: 




ill 
11 

2012 
2013 
2014 
2015 



IF INKEY* t > 

FOR U=l TO 24 
LET Y=USR 16561 
NEXT J 
PRINT _RT_ 1 . ©J " H 



THEN GOTO a© 




2B34 PRINT 




i 


i:U- 


c — n 

C ". * 

~ - CI 


WLY«kftTH6l 

crrr.^ff - 1 
cs a- " si tuAi il 




~g5~ 


3Pg ?.= SJ*SgU 


U -C-UE 


= z~ : . ^r.i^cJ 




->. £ 


**-*a*a=ia**fcfci;i 




5^^S»-;fiT 12,1* "PtEflSE SUITCH 
tt> ERSE UIDEO"_.RT 12.1 . '"3B3iS 



FOR INSTRUCTIONS ESS*"'©" 
':flT 2©,3;*'TO PLHY PRESS **l"**" 
1©3S POKE 16538,281 
104© IF INKEY*='©" THEN GOTO EO© 

O 



|0aS IF INKEYIo-i- THEN GOTO 2© 

2&2S GOTO 1075 

Program 3. 

1 REM (07 CHARACTERS) 

■3 LET X = 16514 

3 INPUT R* 

4 IF fi^s-S" THEN STOP 

5 PRINT R«; " -", 

6 POKE X^16*CODE RS + COOE Rf^ 
) -476 

7 LET XnX+1 
© GOTO 3 
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The best way to put 

1,568 steps in 

your pocket. 



"^ PRICE 



Once again Casio takes the pant step 
forward -with a pocket computer package able to 
rulfil a wide ran^e of business and personal 
demands yei doesn't demand an expert to 
operate 

The Casio PB10G comes complete with our 
'Leam as you go' system manual that enables you 
to enjoy the hilt benefits even if vouVe never 



operated a computer before. Making easy sense 
of the BASIC computer language, the PBIOO is 
capable of an amazing variety of functions - plus a 
variety of computer games to extend your 
versatility. 

The PBIOO is just one of Casio's amazing 
range of high technology products all of which 
offer outstanding value for money. 




CD t±] CD 




-SST7T 



CD CD E 






S~6~ac5~a~5e ale 



PBIOO 

* ASC ll keyboard with upper and lower case 



10 proeram areas 1TMN. 
11 kevboa 



* 544 program steps. 94 data memones 
(expandable to 1 56H sieps or 222 data memories with characters display 
optional RAM pack). * H levels otsub routines and 4 level* cfTOR- 

* Auto power-ofl Junction with programs data SIX ["' imping. 
preserved with power oft: * Compact, bgbtwttght. 

* Many convenient user functions built in, inc * System can be upgraded with cassette tape 
trigonometries inverse trigonometries, logarithms recorder interface [FA3) and memorv expansion 
exponentials, powers, symboli/ation. random numbers. RAM paek(ORl). 



CasioMaqic! 

.TrArir^i-^ I To Cas>o Electrons Company MB ^United. ™c«TJ 

WATCHES Umt6. 1000 North Circular Ftoad.NW2 7JD. 

KEYBOARDS ' Reas * S€fld me fu " de,a,ls of the Ca$l ° p Bioo. 
CASH REGISTERS ! Nam* ! 




I 

| Address 
I 



I*Llfo-*iCBln) Unlit tDOO|iM>*C«(«U«R>Mllun*mNH;7jO 
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1 REr1**4MlN0TfiUR*** 

3 REM***ft.r1IRK <C>1982*** 

10 FORR*0TO1024 

20 P0KE6i44+K,PEPC(3Z768+A> 

30 NEXT 

48 F0RA*8TQ58l 

50 R£RDD 

60 fOK£6l44+A,D 

70 NEXT P0KE36869, 254 

lee brta©^^, 0,0,0,1,14 

119 DATA0,0,O, 0,0,0,192*32 

120 DRTA0, 0,0,9, 0,0,0,3 
138 0fiTA8,6>8, 0,0. 0-8,64 
140 DfiTfi0,0, 1,2,4,8, 16,32 

158 DRTfte, 128,96, 16,8,4,194,161 

160 EATftl 6, 32, 35, 66, 132,68,34, 17 

178 DATfi24,6, 129,64, 32, 16,8,4 

188 DflTW. 0, 224, 16,8,4,3,65 

198 DflTfle,8-4,2, 1,7,31, 191 

200 081820,41,226,252,253,253,255,255 

210 1187816,8,135,127,255,255-255,255 

228 D8TB4, 8, 85, 256, 252, 248, 241, 226 

230 08TR64, 137, 18,36,72,144,32,64 

240 D8T8144,8, 8,0,0,8, 112, 129 

258 DATA128, 128, 128, 128, 128-128, 128,0 

268 DflTfl 12, 3,6,8,8, 8,8.0 

278 DfiTAl 31, 128,0,0,0,0,8,7 

288 DATA168, 88, 48, 28, 122,93- 143-215 

298 BATA255,127,63,31,13.3, 139, 106 

368 DAT A255 , 255 , 255 , 255 , 255 , 255 , 255 , 2S3 

310 PflTH255,255, 253,255, 255, 255,255, 107 

320 DRTR1 32, 105, 82, 11 1.79, 31, 255, 255 

338 DATR129,2, 1,128-64,32,8- 192 

340 DflTR2, 14,248,0,0,0,0,0 

330 OTTB8, 1,0,0,9,0-0,0 

368 DATfl8,240,128. 185, 112-9-6,8 

370 DATA32,24,4,li,4,19?,36,126 

380 DRTA10, 18,226,8,0,126,64,32 

398 DRTR220, 132,4,22-33-32,16,8 

408 0ATA171, 8,8,8,0,0.8,0 

410 DBTR252, 224, 192, 64,0,8. 188,130 

428 DRTA96, 32, 16,8,4,4-5,2 

438 DATA0, 0,0- 0,8,0,0- 192 

448 DATA 188, 252, 62, 249, 153, 133, 173,49 

458 DATA31, 17,8,36-19-72-39,16 

468 DflTflS, 136,185, 115, 141,8,0,0 

478 DATR31, 98, 132,136,114,5,122,2 

488 08TR3,2, 131, 131, 131,6,9,9 

490 DATR8, 128,128-64-33,18,12,8 

500 DRTR32,ie,16 248, 16,0,0,0 

518 DATftl?, 16, 16,16-16-8,4,12 

520 BATA8, 8,0,0,0, 7,8- 18 

330 DATA©, 126,129.0-233,0,8,0 

548 DATR0, 0,0-0- 0-224- 16, 72 

550 DATA9- 9, 10,2,1-1,1,3 

560 DfiTAl4.ll.il. 11,9-9,9,9 

570 DATR39, 39, 229. 228. 226, 224, 248, 248 

580 DRTR8, 128-129, 129,66,36,68,6 

598 DATR196, 228,228, 36, 69, 15,31,63 

600 DATR4,56, 112, 144,144,144,16,16 

610 DRTfl9,9,9,9,e,8,8,4 

620 DATA252,251 -249,253,255,255, 127,255 

638 DATfle-255- 36- 36, 165,247,255,255 

648 DATfil 27, 191 -190, 254, 254 -254, 254, 252 

650 DATA16-16, 16, 16,16,16,32,32 

660 DATA4, 2- 1,0,0,0,0,0 

672 DATR126, 124,56*146,147,82,78,34 

688 DRTR103. 1,0,204, 51, 35. 51, 115 

698 DRTR248, 240,96, 161,97.97. 194,4 

700 DRTR32- 64 -128,0-0,0,0,0 

710 DRTR33, 16,8-4,3,0,6,0 

728 BATR254, 124,0,0,8,233*8,0 

738 DRTA8, 16,32,64,64, l2S,0e 

740 DRTA0,0,0,0,0,0,6,0 

750 DATA0,0,0, 171, 168,232, 168, 168 

760 DfiTfl0,8,0,227,132,135,l32,l3£ 

770 DRTA0, 0,0, 17,149,153,153,149 

780 DATA0, 0,0, 234, 10,196,4,228 

79Q DRTfi201,l 69, 198.198,166,198,8.0 

806 DRTA193, 161,161,193,161,169-8,0 

818 DATR28- 181,85,21,21,21,8,8 

820 DATR201, 41, 47-233, 41, 41-8,0 

1006 PRINT O- 

1001 F0RX-0TG503 P0KE7680+X,64 NEXT 

1618 PRINTMmOHMMKA BCDE- 




MiNO'i Al"R is lor a Vk **nh a *K expansion, 
Each time the program runs it draws a 
different maze, The player's task is to move 
from start to finish in the shortest possible 
rime, using the B, X, H and space keys to 
direct a light square left, right, up and down — 
respechveh 

Before setting up the maze, the program 
displays the Minotaur in what might be called 
an opening-page sequence. By making 
oncjatve use nt' user-defined clwacu 
rather startling display is achieved which . 
pushes the Vk itothettroit. , 

However, strictly speaking, thai j 

display is nog essential to the rcsi 
or the program and accounts for 
nearly half the program's kngih Anyone ' 
who wishes to forgo this graphic treat can * 
save themselves a lot of keying in. To do 
this kavt out lines 40 to 2 nJ 5D; keep line 70 hut 
remove the Next 21 the beginning, 

Whun you run ihc program nothing appear* 
on the screen tor about IS seconds. It lafces 
ihi$ amount of time 10 set up the high-rt". 
' graphics. 

Vic owners with 16K or 8K expansion packs 
might Like 10 try their hands at convening 
Minotaur to the difTerent memory con- 
figuration. One solution to l his problem 
would be to move the start of Basic to 7168 
aiui load the new chara^Lu; set to S120. They 
will need to type in Poke 7168,0: Poke 443 
before kiadinp 10 move Basic, and Poke 
JWS69,205 10 relocate ihe character definition* 
at 5120. 

All references in the program to the screen 
aitd colour memory map*, as well as the Stan 
of the nharactcr set. will also n«d to be 
chunked j* 



^ ***W! 




imiim 








£***** 



1020 PRINT"||itWFGH]JKLriHO- 
1030 PRIHT'WWWPOfiSTUVUK- 



0^ 
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■t«h2828 



2210 
2228 
2238 

2340 
2238 



2288 

2298 

2390 
2318 



2348 
2358 



H2X <X , V* 1 >* U«5«GR8> 
H2^(X* I, Y>*C 2560ft 1> 
MZ5JCX.V-1 >-<2*2560R2> 



1846 PBlNT- H M Mfr 2t\3T» t- 
1838 PRINT-WMMI MJi4'<- 

iaee print ->mw m .>»»,.- 

1878 F^IHT-KWMW— .^812- 
1688 PBINT'l iHH I 34367- 
1898 PRIHT'lMWiM— 89 . C- 
2888 PfiIHT'1881881 — *>?- 
288) PftlHf«»(li im ill 

2882 reiKT- j i n i] i t 1 1 m i r n imm tnn < 

281 8 POKE 7986- 34 
£828 F0RX-24TO31 
2838 POKE 3*879, X 

2848 FORr-jTosee 

2958 GETS* IFP.*- 

2868 P0KE36869,24e 

2878 PRtNTCt**<1425'3r, 

2888 P0KE343?9.25 

2858 INPUT' INSTRUCTIONS" , ft* : IFL£FT*Cft«+"V*, 1 >O M H»THENG0SUB2698 

2188 P0KE36879,93 

2H8 raiHT-ar 

2128 KH-22 YH-21 

2138 BlP1rtC;(M1,VH3,UK<3j 

2148 FORL- 384887038985 P0KEL.7 HEXTL 

2158 FQftl.*lT028 P12>X8,L>»18 (123<XH,L>-18 NEXTL 

2168 FCKL-IT021 KZK(L,8>-3 «SKtL.VH>-5 NEXTL 

2l?8 fl£S(8,e>«15 ■MZH<S,Yt1>«13 nZK<MH.e)«l3-nZX<MM,VH>>l3 

2188 X«l© Y»l8 

2198 R*© 

£288 IFMZJ:<X-l,V)-8T«HUJ:<n>-l flwft»l 

lFrt2^(K,V-I>-8TlCJ*JPi(n>*4 Ff-fi+1 

[FH2?.<Xi Y+] >»8THENU^<H^-2 ft»Rt 1 

JFH2^<XM,V:>"8THENU«<ft>-3 ,ft»ftM 

J F A-8RNDX- 1 BflWHY- ] 8THEN24 1 8 

I FR-8THENR- 1 NT <. NZX ( X , V ) /236 > G0T02348 
2268 B-IhT<RmIK1)*<A*1>> IFB>flTHEH2268 
2278 R-lffi<PJ 

IFR.1TNEHME<CX,V>«<M2*<X, Y>QR1 > HZK<K-1 . Yi»<3*2560ft4> 

I FR-2THENMZZ ( X - V > » < riZK< X , Y > 0R2 > 

IFR-3THENMZ5:<H, Y>><HZ«<>< - VJ0R4 > 

t FR-4THEHI1Z2 < X , V > ■ < HZ*< X ,V 1 0R8 > 
2328 GQSUB2388 
2338 P0*rE3848e+22«X*Vr7 

IFR.lT*€NX-X-l 

[FP-2THEHY-V+1 
2368 IFR-3THEHX-X+1 
2378 tFff-4TMENY*V-l 
2388 00SU82888 
2398 P0KE38488+22«>:*¥>2 
2498 GOTG2198 

2418 X»i Y-l ftZy.iUl>-H&Ul.l>aR8 GO&UK2680 
2428 X«l Y«rMZK<!.8W GOSUB2888 
2438 X«l H MHd.ftJ'J Q0$US2888 

X-2 I i V-28 MZK (2 I, 28 ) ««ZK < 2 I , 28 ) 0R2 80SUB2888 

x-21 V-21 :4ZK<2l,2l>-8 00SUS2888 
2468 H-l V-ft 
2478 Tli-"e88888' 
2488 GErfl* 

2498 P»IHT*«WlHT<Tl/6>/l9 
2388 PQK£38488+22*X+Y,4 

2318 IFfrt«*H"RND<NZJ.'<X,Y>RHI>l>OeTHEM>>X-l 
2328 JFftH--fflHDtlCi«X,V)»4Da>08THEHY-V-j 

IFfl*-"N'flHD<rCX<K*V)flHll2>08Tl€NV-Y+J 

IFftM" •FWB<fEi<X, l i'>FlKD4)OeTftEHX-X*l 
2338 P0KE3S468+22*X*V,3 
2568 JFX<>22flKDY<>2lfHEM2498 
2378 RESTORE 
2388 POKE36878,15 
2383 F0RL-IT028 
£598 FOfm-228T0l68STEP-4 
2393 POKE36876,fl 
2688 NEXTN 

2618 F0Rtt-l68T0228$T£P4 
2613 POKE36876,M 
2628 NEXTH 
2638 NEXTL 
2648 P0KE36878.8 
2638 POKE36S76,0 

2668 PR I NT" ■)§•— JTRC3S <PETURN>". 
2678 GETRf IFfl*OOtf*<l3:>THEN26?B 
2688 RUN 

2698 PR I HT * ;»*••««] NOT fiURM*M*r 
2788 PRIHT'tTHIS PRO0RH1 DRflHS fl MflZE, * 

2718 FRJHT'WQU'RE TO MOVE ACROSS IT JW THE SHORTEST PQSSIILE TINE." 

2728 PRIMT-WHEW T>C MR2E IS REflBV<TOT« J LV RED>YOU 0U1BE THE LITTLE LIWT", 
2738 PRINT" SOURRE HITH ■ *■" 

2748 PRINT* SI #*" 

2738 PRINT- JKSPfiCE:)*" 

2768 PRINT"*JHE STPRT 1$ IN UPPER LEFT CORNER, THE FINI5HIN THE LGH£P RIGHT ONE 

2778 PRINT" JWt-FRESSaMRETURNiMW" 

2788 OETRt IFR*OCHRt<l3>THEN2788 

2798 RETURN 

2688 IF(<NZK<X,V)flMDl>08>flNBt<«2vi<X,V>RND8>08JTHEHP-32tl28 GCT02848 

2818 IF< <n2K<X,V)HN0l>O8>THENP»l 81+12© GOT02S48 

2628 IF> t-ra fX,V>F*D8>C :>6>TH£HP-99+ 1 28 GOT 02848 

2838 P-79+128 

2848 P0i<E7688+22«X+V,P 

£©3S RETURN 

2668 WTRier.4. 167, 4.281, 2. 28U4, 281. 2> 193.2- 193.2-163-2- 163-2- 175,6, I63< 1,175* 

2878 DfiTftl83. 2- 195. 2. 195. 2-281. 2- 195. 2, 183. 2, 163. 3, 1?5>1. 183. 2, 183-2, 175. 2,1 73- 
2,163-6 m 



244 a 
2430 



2538 

2548 
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Outstanding Features 

• Super strong nylon and steel Construction, built to last 

• A tola! of 6 directions plus 2 large fire buttons. 

• Arcade proven moulded tea* switches ensure incredible reliability 

• Complete with sell contained boxed interface which stmpiv plugs 
into the Spectrum expansion port (with or without printer) 

• Easily programmed m BASIC or K/C 

These arcade games, designed exclusively IOr the Joystick by leading 
software houses, are now available for Spectrum 

Time Game M/C 48K £r>.9S 

MeteroKls M/C l*K £4.95 

Spooky Man WC I6K £4.95 

Cosmos M/C I6K £-1.95 
Watch shis space for new software! 

HEmp^Ton 

■ ^ MICRO ■ ELECTRONICS 

1 80a Bedford Road, Kcmpston, Bedford MK42 8BL 



J I wish to order 

I 



Quantity 



Item 



Price 



Post 6 Packing 

T«al (VAT mdusrrt) 
Cheques/Postal orders should be made payable to 
KempHon (Micro) Etectnonics 

Name 



£100 



Address . 



Post to Kemptton (Micro) Electronics, Oept 

IBua Bedford Road, Kemptton, Bedford MK42 SBL 



»ir**w*™!(r»i 

.■j"r(Jrcrflr 



Keyboard with 
Electronics 
for ZX81 



rA'APWffliH-n'rt'tt 



A hi sue. lul travel * 3-keT kerbovd Out's sxnple lo add lo you? SCSI and 
requres no sofcjamg in flit ZXB1. 

Cornpteti with The ekcTrorucs lo make -Shift Lock". 'TifiOon' and *uraprwi T 
single key setectionj making entry lar ease/. 

Powered from ZXBTs own standard power supply -with special adaptor suppled 

Tvwcoloi* prim fen key caps 

Amajsng tow price Only tllflSmd VAT and carriage. Oder As LW72P 

rut detail m the Jine t9B?Hsutof "Bediofira-TheMapljri Mag*pw" on ial* 
at «■ good newsagents pnee SOp In case of ortnculy send 6 Dp to address Mow 
or O*0 tor annual subsOTpticri 14 ssuesi 



IftiDnHPILIlim 



Electronic Supplies Ltd 



P.O. Box 3, Rayleigh. Essex SS68LR Tel (0702) 552911 

RetoH shops or 

lMKingSl Hommefvmth London w6 TdOi 7490926 
284 London Rc*d, W»(c*rff on S**, E»«. TH I0702J 5&4OO0 
Lyriron Square, Perry ftsrr, B* m.nyivyn Tel 102 U 356 7292 

'Sltopickrawd Monday* I AH m*l 1 o Raytagh #rtd'*» 



Now available from J, P. GIBBONS A. LB. 

I Author of m# Bhi 6ifiH»n-j Pfogr»mi In TTv# World ■ 

The PBS Bank reconciliation is 

believed to be the first such program 

to be available for the Sinclair ZX81 

and ZX Spectrum 

• AUTOMATICALLY MATCHES BANK STATEMENT fTEMS WITH TRANSACTIONS 
RECORDl D IN YOUR PERSONAL BANKING SYSTEM 

■ LISTS Ml OUTSTANDING tTEMS SUCH AS UNCLEARED CHEQUES fUNOS 
RECEIVED BUT NOT ADVISED TO YOU BANK CHARGES - HIGHLIGHTS ALL 
DISCREPANCIES NO (WORE "SCRATCHING AROUND' TO TRY /MO FlNQ OUT 
WHY YOUR STATEMENT BALANCE IS BlFFIRJNT TO WHAT YOU EXPECTED 

■ FULL SEARCH FACILITY, ALLOWING ON SCRfcN CORRECTION Qf AMY ITEM 

• SAVES AND LOADS DATA To AND FROM TAPE LZX01 VERSION. AT DOUBLE 
SPEED) EXCHANGES DATA WITH THE MAIN P6S PROGRAM NO NEED TO SAVE 
PROGRAMS 

- SWflM KEY OPERATION - USES MACHINE COOt KEYBOARD SCAN FDR 
SINGLE LETTER COMMANDS tZXBl VERSION? 

« EXTREMELY EASY TO USE NO JARGON TO WADE THROUGH BEFORE YQtJ GET 

STARTED DEMONSTRATION PROGRAM MtClUOEO 

« ALL ITEM LISTS. SEARCHES I WITH TOTALS), CAN BE OUTPUT TO YOUS ZX 

WINTER. 

• FULL INSTRUCTIONS INCLUDED 

• UNIQUE A Fit ft SALE MAINTENANCE PROVIDED 

- OPERATES IN CONJUNCTION WITH THE PERSONAL BANKING SVSTfM' 
(FULL INMT El CORRECTION FACILITIES PLUS AUTOMATIC POSTING OF 
STANDING ORDERS ON DUE DATES AND f ULLY DETAILED STATEMENTS;. 

SO BANISH THE HEADACHES MAKE LIFE EASIER FOR YOURSELF. SEND tli F0R 

THE PERSONAL BANKING SYSTEM . P«8 BANK HE CONCILIATION AND 

USE RS MANUAL 

EXISTING CLIENTS NEED ONLY SENG fS FOR THE Ht SANK RECONCILIATION 

WHICH WILL OPERATE WITH -n£ifl PRESENT PflS. 

THE PERSONAL RANKING SYSTEM IAS REVIEWED >H POPULAR COMPUTING 

WEEKLY - 1ST jULYi IS AVAILABLE SEPARATELY FOR C9B& IOR CASSfTTE ft 

USER MANUAL. iXftl PBS OWNfrftS CAN ORDER THE SPECTRUM VERISON FOR 

JUST A 

PLEASE SPECIFY WHETHER ZMSl tlKI OR ZX SPECTRUM \MtHt 

Guaranteed Software available from: 

J. P. GIBBONS A. LB. 

14 Avalon Road, Orpington, Kent 

BR6 9AX 

Your PBS is never out of date! 
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ZX81 (16K) 
MAP ASSISTED 

COMPUTER 
WARGAMING 

Historically accurate Simulations 



CARRIER STRIKE 



£12.50 



In August 1942 Japan despatched a carrier fleet to support 
transports on their way lo rein'oroe GuMtatcanal, 
On August 23rd aircraft from the USS Saratoga sighted part of this 
fleet. The Battls of the Eastern Solomons had begun. 
Historically the outcome was a draw. Can you change history end 
provide trie Americans or the Japanese with a decisive victory, 
Carrier Strike gives vou that opportunity, recreating all the problems 
facing the Admirals of the time. 

Other Bat ties Available: — 

Napoleon at Austerlitz £12.50 

Desert Rats £12.50 

Cheques or PO's made payable to: 

K W SOFTWARE 

155 Ringinglow Road, Sheffield S11 7PS 



ZX Workstations . . 
for Spectrum* ZX81 



pncesfCs.jncVAT) 
Spectrum is 

zxat 1S 

Postage 2 

aSss?"* 3 3 s 



speaker 



3.5 



Tt>ese stylish p*mth$, 
in lough moufded ABS, will raise ami till the TV for better 
viewing, and angle the computer for easier typing. 
The power supply is fixed underneath. The printer can be 
used with the Spectrum version. Ihe RAM With the '81 
and the cassette player with both, Fuif details from : 
Peter Furkxig Products, Unit 5c. South Coast Rd tnd. Estate, 
Peacehaven, Sussex BN9 SNA. TeH 079H) 81637 



Every computer needs a 

[CHATTERBOX*. 

^OK Sp eck, you win this \\m»....M SAVE £££s 
for V ■ t- ONLY 

ZX81 
SPECTRUM 



*EWl 



5M« 



M . I MM 

5ru*nt 



NASCOM. VIC. PET 
BBC. APPLE, TRS0O 
<BM. CRAY. ETC 
(PlMwattM) 

At last? Genuine phonetic synthesis at a sensible 
price. Gives your computer an unlimited vocabulary 
(nothing more to buy!). Self contained speaker/ 
amplifier. Sinclair connector etc, PLUS Expansion 
socket for BIG EARS AND Monitor socket for Music 
Beard. Full instructions, technical notes and 
programme examples supplied with this outstanding 
educational unit. o o n 

OR COMPLETE O.I.Y KITtoSI 
DEALER ENQUIRIES WELCOME 






At teen on BBC TV "Computer Programme' 

*BIG EARS* 

SPEECH 
INPUT 

FOR ANY 
COMPUTER 



Hugely «wct*»M Speech Recognition' System, 
complete with microphone, software end full instructions, C A O 

BUILT TESTED * GUARANTEED ONLY X.H 9 

PLEASE STATE COMPUTER UKiOi SPECTRUM. ATOM. NA5COM2 
Vic 80. Micron. ZXMflH , PET. TRS80. MZSOK APPLE II, B8C MICRO 



NEW: FAST MACHINE CODE FOR ZX SPECTRUM 



£7 40 



ZX81 /SPECTRUM 

MUSIC SYNTHESISER (STEREO! 
+ 16 LINE CONTROL PORT 



Play 3-part m ui-e, sound triad*. 

drums etc Full control ol truck. o*cay 

and fraqua-ncy. Input/Output In*** prpvid* 

control and monitor leo% for Horn* Security, Robot Control. 

Modal Railway are arc Work* with v wntnoul 1 6K RAM 

Add kayboard to malta a live penVmtnc* polyphonic iyntria*lt»f' 
Full inttructiorti/tcirrwar* included 



AM A2INC VALUE AT ONLY 
Ertr* 23 way eonnaciOf* ai £2 AC 



El 9*50 (KiT-, 

£2550 (BUILT) 



THE COMPOSER 

Music Programme for above synthesiser. 

Enter and play 3 pan harmony. 

Includes demon si ration tunes. Recommended £7.40 



COLOUR MODULATOR KIT £15 

RGBin f PAUUHFout(notft>rZX) BUILT £20 



SPECIAL OFFER 

SPEECH OUTPUT CHIP SX-01 

Phoneme Speech Processor 



.C. £18 



DATA £0.60 



Please add vaT at l J% to ail price*. 

Bare lay. 1 Aece** orders accepled by telephone 



All enquiries 
SA.E pleas* 



WILLIAM 
STUART 

STYSTEMSLtd 



Dower House. Boiler .cay Rosa 
Mflf ongste. Brentwood, 
Essex CM 1 3 3SD. England 
Telephone Brentwood (0277)610244 
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Will assemblers become a 
thing of the past? Ian 
Maclean thinks so and 
helps to hasten the day by 
showing you how to hit 
the stack. 

All of a sudden Forth seems 10 have taken off 
in a big way; not only have wc seen the arrival 
of the Jupiter Ace — the first -ever Forth home 
compuier bu: the ZX-81, Atom, BBC and^'ic 
can all now use Forth, making it the second 
most popular high-level micro language 
Speed is a major element in its appeal, and its 
speed is due to the fact thai Forth is a 
compiled language, thai is, the high-level 
words are translated into a pseudo-machine 
code and then run in this form giving up to 90 
per cent of the speed of machine code. Could 
assemblers soon become a thing of (he past? I 
think the answer is undoubtedly yes, within 
the next five or ten years. 

A good Forth analog)- is given by the balls 
i hey put into plastic pipes in bingo. The 
number is put on to the top and can only be 
taken from the top of the pile. A stack is a pile 
of numbers wOTked on a last-in, first-out 
system. In Forth, the reserved words Ilo, If, 
Im, tajtc their arguments from the slack; a 
simple Basic-Fonh example: 

BEEP GO, 100 100 SO BEEP 

Although Beep ii MM standard Basic or 
Forth, it demonstrates the principle admir- 
ably. The Basic word Beep is interpreted 
during Running, the interpreter comes across 
the word Beep and commences to took for the 
two numbers and the comma which it requires 
to function. In the meantime, ihe Forth 
compiler ha$ put the two numbers on the stack 
and already executed the word Beep. 

Before t proceed with the comparisons there 
is One further idea which the Basic user has to 
tome to terms with, and that is that there is no 
actual program. Each sub-program is defined 
and given a name by which it can be called and 
executed, for example, a routine called Pan 1 
would have the following structure: 
PART 1 
(ROUTINE); 

Note the space between the colon — which 
signified a word definition — and the name. 
Also nonce that the word is terminated wuh a 
semi-colon. On then to the Forth words which 
you can put in your word definitions. 

Let: The Basic word Let is used in 
assigning a value to a variable. In Fonh ihere 



an? no pre-defined variables, so before you can 
define a word using a variable, you have to 
define it. To set up variable A, for example, 
wuh an initial value of Txto wc type: 

VARIABLE A 
Now the computer knows what you are talking 
about when you refer to A. To pui a number 
in a variable, A again, we type: 

n A i 
where n is the number to be put in A. To 
recall the value from A back on to the si act we 
use 

A {ft 

This may seem strange at first, but so did 
Basic when 1 first Started programming. 

Goto: This word does not exist in Fonh, 
nor docs it have any direct equivalent. The 
nearest thinp to it is Gosub — this is easy. To 
calj a routine, the routine is first defined as a 
word, then the word is Simply incorporated 
as with any other Fonh word. So in this 
way a program may be initially written as 
several subroutines and end up defined by a 
single word and Run as such. 

For*N«xi: These words are replaced in 
Fonh by Do and Loop or + Loop. The limit 
and initial value of the loop are put on to the 
stack fust, before the word Do: 

10 00 
This is the same as 

FOR variable ^0 TO 10 

At the end of a loop we can replace the Basic 
word next with cither Loop or +Loop. Loop 
means "Jump back to Do and add I to the loop 
counter". + Loop means "jump back to Do 
and add the value on the stack to the loop 
counter 1 ". In other words, + Loop is used for 
step values other than I and is added at ihe 
end of a loop like so: 

2+ LOOP 
This means "step 2" although other values 
could be used instead of two. 
Our loop now looks like this: 

(limit) (initial value! 

(routine I 

<M«p value I + LOOP 
In Fonh, there are several kinds of loop, a 
further two, in tact. These are conditional 
loops; Begin — Until and Begin While. These 
two types are quite simple, but come in very 
handy. 

Firstly, Bcgin-Unlil; this is a conditional 
loop which will repeat the routine it encloses 
until a positive value is left on the top of (he 
stack before Until. Since we know how to read 
variables, we can control a Begin- I'ntil loop 
with one, A, for example: 
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FORT 
BASI 






BEGIN 

(routine I 

A @ UNTIL 
The same applies in the Begin- While loop 
which will repeat the loop While the value 
before While is positive. Again, if the variable 
A is controlling the loop, it would look like 
this: 

BEGIN 

■ routine I 

A @> WHILE 

Rem: A remark in Forth is very simple, the 
comment being closed within brackets: 
i THIS IS A COMMENT) 

Be cartful here, Fonh has no rnaihemaitca! 
parentheses, so if you attempt anything along 
those lines you will end up with a jumbled 
comment. 

Input: Fonh's equivalent of Basic's Input a 
Query, which opens up the input buffer for a 
numerical value to be entered. 

Forth also has another kind of input 
statement, (hough: Line, which will take an 
alphanumeric input from the buffer jnd 
execute it as a "program" line, before 
returning back to the main How. 1 use it an he 
end of games, for example, one called Game: 

: GAME 
(main program) 
LINE : 

: YES GAME ; 
:N0 ; 

In this example Line allows the user to call a 
word; in this case ii would follow the prompt 
"play again". By typing Yes the user calls the 
word Yes which in turn executes Game again. 
If he types Mo then he executes the word No 
which Quiis the program and hands the 
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FOR 
USERS 




keyboard back for programming. 

Print: Forth has two very different words 
for printing characters. Firstly, there is ." 
which is the equivalent of Prim and is used 
in much the same way: 

." HELLO" 
is the same as 

PRINT "HELLO"; 
Note the space between." and ihc first 
character of the string To get on to the next 
line we use a carriage return CR, thus: 

HELLO CR 
is the same as 

PRINT "HELLO' 
In some cases it is only necessary to print out 
one character, here we use Emit, Kmit wiil 
prim out after the last print position the 
ASCII character whose value is on the stack. 
For example: 

66 EMIT 
prints an "A". To Emit a space wc can use a 
special word called 

SPACE 
Further to this, to emit several spaces Forth 
con lain* a word called Spaeth which takes the 
number or spaces to be emitted from the top of 
the stock, So, to emit ten spaces we type: 
10 SPACES 
If- Then If-Then in Forth is the same in 
theory as Basic's version, but is somewhat 
'jumbled'. As a rough guide: 
IF A -0 THEN 
and 

AOO-IP 

(routine] 

THEN 

These are the same. This can he repeated with 

0> and <K. The word If in Forth is consider- 
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LtsTing ! 






Stacfc 




Datinrtfon 


: NUMBERS 




Program name - lype thus word to n>n program 


J ENTER ANY NUMBER" 


Prompt 


QUERV 




Inputs value 


." TYPE :'CH . 


SQUARE TO 




SOUAHE THE NUMBER CR 




." CUBE TO CUBE THE NUMBER' 




CR -" OR" CR .' 


PATTERN TO 




MAKE THE NUMBER INTO A 




PATTERN" 






LINE 




Allows Forth word to be called 
End of numbers word definition 


: SQUARE 




Program name 


OUP 




Duplicates number on top of the stack 


I 




Multiples the two numbers on ihe top and second 
stack posit ions 


► 




Outputs the number on lop of the stack 


¥ 




End of Square Word definition 


:CUBE 




Program name 


OUP ' SQUARE 




Squares number sod caHs 'square' to square it again 

and print it out 

End of cube word definition 


: PATTERN 




Program name 


100 00 




Starts loop from to 10 


DUP 

1 




1 retrieves the bop counter value 


SPACES 
CR 
LOOP 




Outputs T number of spaces 




Increments loop counter and |umps to '00' if not 10 


10 DO 




Starts loop from 10 to 


OUP 1 SPACES . 


CR 




01- 




Takes 1 from 0, Puts - 1 on stack 


+ L00P 




Adds 1 to loop counter; decrements loop counter 

by 1 






End of pattern word definition 



Machine 


Company 


Price 


Where obtainable 


ZX-81 


QCP 


£10 


11c, Hercies Road, Uxbridge. Middlesex 


ZX-81 


Artie 


£29-95 


396 James Rockitt Avenue, 
Hull, Nonh Humberside HU8 0JA 


Atari 


Maplm 


£49 95 


P.O. Box 3, Rsylcigh, Essex 


Vie 


Adda 


£38 95 


Adda: high street stockists or 
154 Victoria Road, London W3 


Atom 


Acomsoft 


E17.50 
(with manual) 


4A Market Hill, Cambridge CB2 3NJ 


BBC 


Level 9 


£15 


229 Hughden Road, High VVvcornbe, 
Budwoghamshife HP13 SPG 


Oregon 32 


MicrOtdruc 


£24.95 


235 Friern Road. Dulwich. London 



ably different from Basic's version as it will 
execute the routine if it finds a positive value 
on the stick. This positive value is usually 1 or 
as this is what 0*, 0< and 0> produce: 
* puis a 1 on the stack if the value formerly 
on the stack is zero. 

(X puts a I on the stack if the value formerly 
on the stack is negative. 
0> puts* I on the stack if the value formerly 
on the stack is positive. 
The word Else can also be used so: 



IF 

(routine executed if 

stack value is positive) 

ELSE 

I routine executed if 

stack value lero or less) 

THEN 

Finally, a program — listing 1 — written to 

demonstrate some of the terms briefly covered 

in this article. Don't be put ofTby its apparent 

complexity as all of the words used have been 

explained. ■ 
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THE PROFESSIONAL APPROACH TO 

SPECTRUM 

SOFTWARE 



We are a well established software 

company expanding into the field of 

Personal Computing. 

\ 

ENHANCE YOUR BASIC 

Now available BASfC toofkit includes: 

• Add logical arithmetic functions 

(AND, NOT, OR, XOR) 

• List all BASIC variables and arrays 

• Speed up your games with our fast 

screen output. 

• Renumber your program 

{including GOTO and GOSUBI 

• All routines in machine code 

• Easily called from BASIC 

• Fully documented 

• Runs on 16K and 48K SPECTRUM 

£9.95 inc VAT { + £1 p. 6 p. I 

To orefmr or ic obtain detstli of our other products contact: 



Malva Ltd. 

REAL TIME SOFTWARE SPECIALISTS 
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BEEB BITS from CLARES 



c<yo*«i wtti + ehoo' W W* A> 'nxwM 



taw 






ft so 



BEEBST1CK 

FiAy p ropowonal Sflft quakl* KSyMWl 

CASSETTE LEADS: 

OIN!nDIN - H.mnt. 

DMtalJMh* 
DRAGON Load 

MONITOfl UEAOS 

BWv lO rrtO^Q 

FFKHVQ $$> KHflrtO - 

« o-i CUM to 0<N nCft LEAD 

SHllAt HWiTEA LEAD (*««. St*» 

Arl Ludi ar« Top Q of arty and carry in UncandirriMWI Guarinta* 

SOFTWARE; "GRAFKEY" & "GRAFSTIK" 

TThaaa i«jp»r& ot«g<*RW«>OWr<Mi to *■*■> enwt* flrapnie*, chapwna, Taetvwvl diMmat 

•K Th* »iwne can lhan- tM uvwj w lap* **} inctudad in yogt own program* try taring 

iha *•> mhori REDRAW routmt prwidad Mooh includa 

knaa. HCtTflltl tnano«>f £«l**, <vr.W iMHo^lo! 

CQtovf) Av«ry*p«oltliiwd*i*«t*flUBBEn R*NDi«*G l« 

plan m tt«i ramoui HOHlZOfi TVprogfwnl. r*»« vp« <*o 

4o<ipr> your BEE B Ul*d *> tchootaand Induatrv G&AFnO 

b Id. keyboard and GHAFSTHC ** work w*h ANY pyttfei- 

Dtti la timw io beih wtwrni tntwil* ramp*l**» 

W4h QPAFPAD and GRAFPEh H*<an a.a4abta 

JOYSTICK QflAPMlCS * wnlv 10 GHAFSTi* but ortl, 
u*m ana mod* om<na rrwa control nvar 1t» hnaa, Kiaan, 
ICatt and array 

JOYSTICK PACK Oht|- contain, ZA9 ft SKETCH <tw» nf ma program ha* «a* 
MBMTKX 

ALL PHOQRAUS ARE PR ICE B AT CS « Inc bui .,. worth doubt. 

ALL P" ICES INCLUSIVE Of VAT & CARRIAGE - NO EXTRAS 



^>" 









CLARES 

222 Townfield Road, 

Winsford, Cheshire CW7 4AX 




V. 



Tel: 06065 51374 



DOWNSWAY 



ELECTRONICS (UK) LTD. 



MORE MEMORY FOR YOUR 
ZX81 OR SPECTRUM! 



7^7 N EW! 32K RAM FOR SPECTRUM 




MEMORIES 

FOR THE 

ZX81 



The Downsway 64 K Memory* slots directly on to the 
computer, wit It out needing an additional power supply, or 
adding any extra load to the internal 5v regulator Trade in 
your old 1 6K RAM Pack (any make, any age, any condition) 
for £ 1 250 against a Downsway 64 K Memory to bring the 
price down to only £47,45 plus p & p. Without trade-in, it 
costs just £59.95 plus p & p ~ Still incredible value! 

11 you only want tSK of memory (or your ZX61, the 
Down&way 1 6K R AM Pack offers the same benefits of high 
quality and low price at only £24.95 plus p A p. 

Both memories measure only 2*h * \Vi x Hn. and are 
supplied with a foam cushion strip to provide added 
mechanical stability 

* Reviewed in ZX Computing Aug/Sepi 1 982 and Popular 
Computing Weekty 22/7/82. 




A full 4SK of memory for Ihe 1 6K Spectrum — almple D,1,Y. 
installation by just undoing 5 screws and plugging M 

For Issue One machines (with light grey keys) — a RAM 
board of advanced design, using "sta|e-of-1 he-art" techrvology 
— only £42,50 plus p & p 

For Jssue Two machines (with dark grey keys} — a simple 
plug-in kit of I.C.a which fit straight In to the sockets 
already provided only £32.50 plus p & p. 

Both come with fully detailed, illustrated instructions. 



Naturally Downsway add' on memories are tul Jy I est ed and guararleed 
bui should you be drsbalisriad lor any reason, jusl solum (he 
memory within 14 days tor a lull refund (and vOur old 16K RAM 
pack, where appropriate) 
Pli>as« allow up to 23 days for delivery 



OOWNSWAY ELECTHOhlCS lUK) LTD. OEPT M. DOWNSWAY HOUSE. EPSOM ROAD ASHTEAD. SURREY 



Reata stnti rtm 

Ory u*>ir Ptiet 

32K FtA W Board [Imus 1 SfMclrumt £-42 SO 

32K HAM Kit |l^»u< I Sfwarum] C32 50 
S4K Mamory for ZXei si trade-in pnee M7.4S 

MK a| oofma.1 &<* t S&95 

t6K RAW C24«S 
Potl * BaeMrvg 
Total 



Mai 



£2 0O 
t 



My CltflQtitt/P OjMoniry Qfdor ,s ei C IO«*d 
naaii daoi my eaiciaycard no 
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THAT DRAGON TEXT 
AND GRAPHICS MIX 



ie ooToeee 

14 RE« "ODE fl CUR$OP * 

15 ft**IWEv» IFFH- THenl>RftU'KCC» R2 :CA*L1 C0TO13 ELSEQQT02e» 
24 REM DRftlJ TEXT 

^ ORfiWC'+CS** fl-'+MfS ■ * ONfflSC" ' CC r$U8S 3 ?4, 33.36-37. 

38.33,49,41, 14. 45-46, 47,46, 49. 50-31,32. 53. 54,35, 56. 5? ^ 

60, £1, 62, S3, 64, 63- 66, ff7,6fi 65 7<? ~l "Z. 7 76, 79, SO. Si . 

©2,e3.S4,©3,86.er,86»9.90 RETURN 

32 REM TEXT DfiTfl 

33 REM USER-DEFINABLE- 1 ' i RETURN 

34 DRflU ,, SM+0.-^SPBM*2,^t-0U©^^+4,+6 , ■ RETURH 

35 DfiftU"Bf1-r.-7E38M+4.*l % RETURN 

36 ORflW'BM-4 -7H3BM+7 +1? RETURW 

37 DRflWBM-^^-^EZPSetl**,*?" RETURW 
3© DRRW"SM-6,*l&CBM+7, -3 " R£T'JRH 

39 [>GAW'■BM+8,-6DBr , RETURN 

40 DRflW"BM+2,*0W4EBM+4,+6 RETUPH 
4t DftftW"iM+l,+0EU4Hen*5 . +<S" RETURN 

42 DRftW'Btl+O . - 1 E40PT-t-9 . +4H4Bm8 ', +5" RETURN 

43 DRffrU ' Btf+0 • -3R4L2U2048M+3 , ♦! " < RETURN 

44 pPftU'BM-I , +0DCBH+-4 . -2" RETURN 
43 DR*»wen'0.-3R4B*t*4,*3" RETURN 

46 DRfflrJ ■ 0M^l,+0U5H*4.+f RC* 

47 DRftW "1^1+9. -1E4BM+4 *S' <?lTnjW 

46 DRflW'"Bff*e.-LrR2EU4HL£u'D*Prt+-?, M" RETURN 
49 DRflW"Bri*l.+0USGBrV..,-5- RETUPH 
56 0RnW"€i«*4 +0L4'JER^E:u,?HL-GB f l+6,*3" RETURN 
St DWWBrt+e.-lFR2EUH.2R2EUHt21BM-''-- <, RETURN 

32 DfiflW'BM*3.+6U6C3R4eJ , l*'1,+3- RE1 

33 DRflWBM+6- RETURN 

34 BWWeM46.-2ER2F&GL2HUl£R2FB»H4 *3" RE' 
33 DRRW"Bf1*£. *0U2E2U2L«Bf1+B, *6 ' RETURN 

36 0R6W 6M+i,*eR2EUHL£MUER2*fW:L2CDfBM+r,*0 RETURN 

37 DRflWBrt* '?U4HL2GDFR3er- ' =>ETtjRN 
36 DRfiWBM+0,-5Wri+e t20Stt+4j+l a RET'.: 

39 DRrtWBM*© -30BM+6 t-?fGeM ' 

60 RETURN 

61 ORflW"BW*0- -2R40N+R, -2L4BM+8. +4" RETURN 

62 RETURN 

63 DRRW6M+2. -I0U6W+6, - 1 '.«?E'JWLGBf1*7 *5" RETURN 

64 REM 

63 DRRW'U3ER2F[>3U3L4^- 'URN 

66 DRWU6P3FC>CFOQ.3U3R30M+5,*3- RETURN 

67 DRfWJ" 8M* 1 , +0MU4eR2FHL; :* i rc 'E&M+4, * I " RETURN 
66 DRfWU6R3F&4&L3et1+8.+© RETURN 

69 DRRU" l R4L4U3ft4L4U3R4BM*4 MS PETUPW 

?6 DRRWL13R4L4U3R4BJ1+4 +6' RETURN 

7i DRRW6N+1 . t6RagULftOGL2HU4€R2FBM+4, +5" RETURN 

7Z DRRW"U6t)3R-i *9* CETLJRN 

73.CRRWBM+1 ,*0R2UU6LReei1+4 J +€* PE'-JRN 

M DRRW"BM^0. -lFR2EU3B«+4.*6 1 ' PFT 

:-RRW"U6BM*e +3REM3F38M*4.+0" RETURN 
76 CRRW ,, R4L4U6BM+A,*6" ri 
?7 DRAW 'J6^2£2D6BW*4, +0- i PETURM 
76 DRRW'U6&F4CHj6Bf1*4 +6" RETURN 
79 DRflW"BrT+i.^i3R2€U4NL5t;D4ret1+r -•' PETURM 
B8 DRfiW"U6R?FMLjieft' *H 

Si PRW'BN<-I-*0R2EU4MUb-r'tr6M*l,-2F,'»6M+4,*6" RETURN 

62 r^ua*5R3F«^3RF38KM-i-a' RETURN 

63 DR*W*eK+0,-iFR2EH4ER2Ff?T1i.4>+5- RETUR1I 
S4 URR«"BN+2.*0U€ RETURN 

98 PPftfrrBM* 'IJFN 

D4r2E2U4e«+4 ,*& Pf f 
87 DRWBM+6 -60' 

68 5>RflM"UE4Uet1*«.+6»^< 

z9 [*rfvrsn*2.*8U4v- 

91? PRRW*R4L4UE4Uf_4BM*f 
1*9 REH CHECK VflL ' 
£06 lFINSTR'.l,8*,ft*>»< 



f*4 4-6" RETURN 

V*S, +6* RETURN 

■ RETURN 

XIWD R«SRBERRV 
:nS0UN^2.5 C0T015 



269 REM IF kEv 6 THEN GOTO .TODE B 

210 R-flSC<R»J IFft*64THEN300 

213 REM IF KEv 5 TMEH INCREASE SCRLE 

226 tFR-<K*r' "96 

229 REM <L.E TO DEFAULT 

238 tFrt-66THEMS-.i ■::'"■,;■-(? 

239 REM IF KTl SUBROUTINE 

240 IFn-67THEN36(? 



'fating continued on page 73) 



That elusive ability to mix 
text and graphics on the 
hi-res screen is now yours 
with Keith Brain's Graftext, 

Onf OP the major criticisms of the Microsoft 
Extended Colour Banc as used on "he Dragon 
32 and the Tandy Colour Computer is that 
you cannot mis text and graphics on the high- 

resolution screen. In adjitttm. ColoUf in [cxl 
mode is ftstrtacd to black on * flrccn 
background. Well, Like m«i tad's, This is not 
strictly true if you are a trifle devious. 

This Graftext program jj a devekipmeni of 
our Dngart program in November 1982's 
Your Contputrr and it achieves the an 
mixinii text and (traphi^* hy Drawinp the text 
mi -he high-resniution wrreen. This has ihc 
advantage that the text can be in any of the 

standard colours. It can also be of any reason- 
able M?e, and in four different directions on 
the Kited 

Custom character sets and user-defined 
enphics are no problem, as of course the 
Draw command can be used to construct any 
Shape you like. The whole of the program 
work* immediately in response m> InkcyS 
commands. As the program is rather long the 
listing has many Rem staternctus to explain it. 
Remember that lowercase letters in the listing 
ate inverse graphics on the screen. 

On running the program, the instructions 
C1R be displayed, the resolution, foreground 
and backgummi colours are selected, and 
checked for validity, and the approprnue high- 
resolution screen is then displayed. 

At this point the program is in mode A, 
which operates in the same general way as 
direct drawing. The cursor draws in the colour 
selected by pressing the number corre- 
sponding to the required colour, in the 
direction selected by pressing l", Dj I., R, E, 

F, G or tl. The Kilt of drawing is increased 
by pressing S and reset to the det'auli value by 
pressing X. 

To Paint part of the screen press P: co- 
ordinates and colours will be requested. To 
Clear the screen use C, which requires that 
you confirm your request. To view the 
instruclions press 5, and press the Up cursor 
arrow to reach the Load and Saw routines 
which allow you to dump high-resolution 
screens on to tape as macrone-codc file*. 

Pressing the @ key wilt move you into the 

new B mode where icxi — or user-defined 

characters — are generated and displayed. 

has a larger cursor just below the current 

text line, 

The most signilk.ui! part of the program he* 

in lines 35-W. Line 25 evaluates the ASCII 

value of the key which has been pressed and 

uses [his in an On-Gosub command to lead to 

(continued oft p&ge 73) 
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Two Great Micros 
-from Cambridge! 



sinczlsir— 

Spectrum 




OCD0 

Computer 

Cambridge Computer Store 

1 Emmanuel Street, Cambridge C81 1NE 

Phone (0223) 356264/65334 

AHo m our Budget Micro* DcpE ZX61 Lynn Commodore 6* 



ompo 

SOFTWARE 



FAST ACTION GAMES 
FOR THE SPECTRUM 
AND 7X81 
ALL IN MACHINE CODE 



SUa TRACK (SPECTRUM* Use youi wits to destroy the enemy 
submarines with deptM;ha'ge& fcKjl watch out for iheii mines end 
The" secret weapon Your ship could be Wowr. oui of the water M 
game variations 

TREASURE HUN* SPE« PflUMI EMptafl ft* ■•' ft < B « 

5«Jlt;l uf iil-nHIl ■ Hill Jrfl -I* Kid -1 • • ' !*- 

ptayea with oi /vithuut moving oustac'eii iwth one pbya 
players in opposition, or two players iii paitr>efship, and with part 
or all of the maie invisible There are 144 variations of this 
fascinating game and even the game selector is fun to uw 

HUNT I16K ZXBtj A ZXB1 version of Treasure Hunt with 48 
variations 

X MEN M6K 2X81) The onty Puckman type game wiiti ai' of these 
features: true gobbling action bonuses, arcade type maze 3 rheM 
graphic display of Itvas left. 4 monstara, a dan, booster buns, high 
score, continuous on screen scoring. 

SNACKMAN (SPECTRUM* AH the features of X MEN o'us 16 
mazes 10 speeds and of course, high resolution colour graphics 
and great sound effects. 

UFO (T6K ZXB1I A fasl moving space game, not recommended 
unless your reations are lightning fast. 

TRAP I16K ZXffll You control a growing wall and try to surround 
yogr opponent (computer or human) before he surjounds you 12 
variations. 

£4.95 PER GAME ON CASSETTE 



BUfFEP MICRO LONDON 

*Mn.upco*t£Y ossrrr 

GAMER BRIGHTON 

CEOKGlS BfllSTOl 
MtCHQWAHE LllCrSTtR 
SCREENS CENE CWEt Tf N H a V 



Cr«qu*.PO. To 

am»( sorrwAM 

FHEEPOST 

(<K iriinp ;«iu l '-a l 
CAMETRIDQE 
CB3 ?flfi 



"At CastVour CfumceTo 
rack The Machine Code 





ZX81 and SPECTRUM OWNERS 



* If you are interested in finding out how acompuler REALLY works 
and want lo experience TRUE PROGRAMMING POWER THE 
MACHINE CODE TEST TOOL ■$ the answer 

* The MACHINE CODE TEST TOOL is a utility program which comes 
complete with tutorial course enabling you to enter, lest, display 
and debug hexadecimal machine codes simply and quickly 



* THE MACHINE CODE TEST TOOL is construed to help the absolute 
beginner who wishes to explore this fascinating subject or the 
expert keen to polish up his machine code programs 

< A HEX decimal conversion routine is contained within the 
program as standard 

Post to OXFORD COMPUTER PUBLISHING 
4 High Street. Chaifoni St. Peter. Bucks SLS4QB 
Please send me Machine Code T est Tools at C9 95 each 

Tick box for edition required ZX81 SPECTRUM 

Send cheque/postal order to above address 



ADDRESS 



POSTCODE 



4TC 134 



L 
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tcortmued from p#ge 7\t 

the line which amUiti* the information to 

Draw that pariimlar character 

I he ust or (ASQCS) H) means thai th*.- 
apprupnaie luie numbci a coirvttueiidy the 
same si i he ASCII aide for thai .li.irai.ici 
These characters arc constructed on a six-hy 
five matrix, and at the end of each drawing 
that i* a blank move to the next draw 
position nulkM *i*c uJ legible 
cbfmctcre gives j disptt] *j| 16 b\ tune m 

mode* l>, I aiiu _' jna ul 12 by 19 in modes J 
and 4. This drawing ol the test will qcciv in 
the colour, and .u the scale, for !, you have 
selected in mode A 

To vary ihcse @ ittust be pressed to i eiurn lo 
mud* A, the paiaiiicici *Juuged, then @ 
p tested again U> iclutn 10 mode B to OMKUUM 
with the text When the space bat u. pressed 
crkSHcron moves m the background colour are 
madt at the next text posh ton 1 hi*, can also 
jci as a way ol deleting text Usinj! ihe cursor 
key* simply makes a blank rno*e by otic 
character lift 

In the listing shown, tome of the symbol 
keys haie been replaced by accents to enable 
foreign text to bt presented correctly in a 
fun be ■ language learning progtam ['be 
Kcentt juiuinatKaJly ntovt hack to the 
previoutdiaw position Am,11 ^xii:* M fui ■ 
60 ItM < Jiid 62 lui >, hate nut been defined 
]!, sv yuu Ljti makt ihest: am ihauctel 

I I you want mure user -defined characters 
remember that all ol the lower-case characters 
— reached by Shift ate also available it 
you ailci the valid key limits in line 350 
ASCII code M b fw @ and b ncvci reached 

The angle ol Di awing ..an be varied by 
preasblg Kniej * hen a tone is sounded to wain 
that the angle is about lu be ..hanged- A 
[lumber - 0-3 -is then entered lor normal, 
down, inverted or up text respectively This 
direction is maintained until Enter is pressed 
again I' his laaiiiy is particularly useful lot 
labelling the axes of giaphs In mode B the 
Cleat key is used to lead to the Hear Screen 
routine 

Try these examples to get an idea of (he 
potential and then tee what you L an construct 
vomscli 

RESOLUTION! 1 BACKGROUND 1 
FURtGROUNCM 

SMSjDi^l0)R^i0JHv-l0fP20ernur40Bnter2 
em tn AvnXtsi t R t x 1 2) Di *41 XS 
2@THiANGLE4~^BjfAlNTEDlN4 (*3t* inlOt 
@4S^!i£LLUW 

RESOLUUON4 BACKGROUND I 
KJRfctiHOoNO 

@ THIS IS A TEST onte-i IUOWN enw 2UP 
SIDE DOWN enieilDOWN AGAIN enterO@S 
@ -8IG@S 

fliGGER @A@ainvr3 SMALLER AND UP 
1 be main character-drawn^ rem tine 
2S W — can also be incorporated as 
subroutines in other programs to print 
messages, labels oi scoies which ate suited in 
vtiingi- J hi> van bt otnpiy demoiiaiiaicd rn 
adding these tinea 

2000 PMOQE4 1 5CREEN1, QPCLSDS- 
2O10LINIEINPU1 M$ FyRN I T"UlENiM6p: 

UlDSiMs N \t:C* ASCtCSi GOSUB 
25' NEXT 

2020 PM0DE4.1: SCREEN 1.0GOTO20O0 
Run 2000, enter a word, and il will br 
displayed from .he ritlautt position centre o 

igh .csoiuu.'i. wiicen B 



P ELSE £ t . . TE E*AH COW*! 
r 



fhSting eanfinudd from ptiye JM 
£49 - 

•- ; ■ • ; 

&£9 OEM . it • 

2?0 IFfi-'- - 

r ' if ft. • Vz ft rvUMOSR 
rat MLQUK - 

irflj47fita ■ ■ ■- 

3S9 *■ . 'LuM, c«*i i » C0T0390 

- 
32? *E>-: 

E 

- 

■ 



WGLE ; 

ErROUTIMi 






398 J- 



--S ►(} 



-It 

str SHGcF. OlflWttNO 
a2© . • • * 

see 

!9? JWI PflltiT 5UBR0*. 



■ 

'■tC II 

C I 
tOM 



'l- 1 HATES 



" jOTO380 

TH£HC9Tr>ies0£Lt€PCL I WQI* 

31-ffVTPC P^IKT 
C0TOi5 



- 1, ' 



. - LOftfi" 



;.■ 



". . NEXT FRINT«]»©. IHPUTFt 

TOO L-.V*V wroTZQ EX?£f«--M> *F» MHKT*5a4 



CSAVEW* 1335,, 1 1^>J« t^3$ff^ > ' < I53SJP 

»I«Tt9W " ««#*■»- 5 MEKT COT0 



AHl i C05.C* ,3S£jfSFa G0T015 



USE MIHE& TEXT flUt* 

:tions Chtcp : , .-qthe 



4 

410 •- I THBJGCC- 

: '■- ■ h" ■ Rl 

) FW* COLOUft" Fs . 192 

X : • Ot»<13fJ> 

. ..MR 
&% <-■ - TUO COLOUR" PRlNT«453.-r**-stot 

.1 F'. 



9ie Ffij 

■7 * 

- 

... . |f 

■-' 

ittc 

« (294 



■ 



I lit PPI : 






fl - 






- BUFF 

FWECIBCUHD COLOJR- 7MPUTCB1 
AfirS«lCfi-ce; %«ClRCft»eORCei»OTHEHPSIHT*#Srt -cm 






l©- CO* 

i£T i 









I '" 



"ICUOLREFSHt 
0*«12e> - OLflCK- 
R«fat7) - BUF 






1 






■|,.E PP 

■o INSTPU 
PRE*' (JNT PPESS f TO CLE 



«»CF^ " CURaOft <t*ft*J> KEV3", 

^ifl> THEN 

e n* co^«i2 






- - 



PRCS9 * TO RETUSW TO «0O€ 

■ 
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EXPLORING SPECTRUM BASIC £4.95 * '■'" * j «»t*«N*<«>i » ** s««i«> mpn-ai ov*» so b»™*» **ftt«t«on * u""^ pogrom* 
THE EXPLORERS GUIDE TO THE ZX81 £4 95 itot^n»^tmmfawttw**a.xm2w*nibifti V *m* 9 *«** 

•n^inMiint) & utility p*Of«rna ptu« mutti tiMiul unlorrr arwn «i m*Jwi« 
languid* *r<l htrdww r M*« Lirtil 

WAKE UP YOUR ATOM £4 95 M yiMit*ow«wte man m*nw« dim* Atom «niJvrt^a»iaiOMt««a!oWwwwtt(iNilrfhtiiii 

f ill uopwwt iXOUfAmmN-y 'V* 6ii«n licit* 

THE ATOM MAGIC BOOK £5.50 **** th ^»*'^»»^«tf»*ft<^»*'i*iJ-»nH«huwM»Ditw.B*»(idh«i<»i(»«ii»knio*m*ikifi 
mastering Machine ci)OEO*Y0u4f>;ii rsMMw* iflOe**** d» 

GfTtlhGACQuAiamDWlTH¥OUfl7*tl LiiKjiWi CA9& 

Gt I flM> AtUjU Aivn WTk *OUft ACQ** ATOM T« Mro* * Ti*«» &tuivt» > 

»«ACTtCAL WWWflAHi FOR rHlBACCOM^tnflHAtOflM ATOM Li J..H k», (i*.«* I «. <V> 



WHAT CAM I L*0 WlIH 1K7 A»g*TV*tw.- 
ATOM RAM HAHOS S*l !»*■ 

ATOM ROAM «CAAD$i C3K» ^ka SoftttA* B*nU 
> R»M* «*| 4K HAM |*tl«i <o lofaJ »M> oh* 
■ iron » j(ji, o< dlK 



MtitrtatwiKerOX nt'jiw Mf*«i-» whii# on»iMi(Miiwu i*(r'! Ms«i<»'n((» i^fjn mai 

TIMEDATA Ltd. o« P t a 

16 Hommells, Laindon. Basildon, Euan Tel: {0Z6S) 4181 2\ 



VtSA 



W^ 




|ggaP- j? I O nUIMIIIUlia, LiltllUUII, OiiailUUIl. UiUI I Ifl lUiDOl ■* 1 Q I £ I » ^ r ^W^^B 




SINCLAIR 
COMPUTERS 

' T iw L-*a<Ma 0"C»t «•■ uptirt prmai wfntti HCAri* «n«<*d 
fat mai 000*9* w «* !hi* cou.<ui** of turoe* tndud*^ Ncr**>. Swtdcn. FMmd *«d 
Du-.itma fur uvitmii vauottmn «u»tt» two* ■* *■»* fB potug* nw ■»ni * 
Cfcttttp* 1 

fifjl (t)*J«Vi j« mum- rW)3i6ll iji i|««<.Tiv<«i 16*. I - i. : -11*. hiia!'jiii<II 
I»3'i2l0! it, mcTjdnnn.i in *l 5> pnnt>r rah flfl 43 OH 
Attn pj .». IS». t»M|£3fc JJurjaHtJ MM#lSJl 

DRAGON 32 £173 

COMMODORE COMPUTERS 

C f i wi «do'« A* £39& Vh. 30 HXl Ko K» *Ai* rh* use at an Mtfeniry mono <hhih 
r*to*4*> »-W itiff Vk K) ana U*t Comnwauro M ft Ccmmtttof* cm i TW tK&am fw 
rbaa* unciim CMS 90. Sjpr' e*p*nd«r frqh •■Kftifron c*< !•«*)? t?' 95 W* Hoc* 

MOM *X <><**lM ■* 

BBC MICROCOMPUTERS 
A Mod* IMD B MaW OO 

GENIE COMPUTERS 

N*-n«A*'tj«ri*fl7J» 16K uro t«d ft* i «»i pf, H'j Account* Tor too* I «nd 
B*fu« i ti..jJH CK ll« NIC «nv»f ktn<M» f1». du«1 l»6 Oeuh* dmity 
coxiwloi I 7J H^ r»Ki,!M drmtiNu {U3 Print** «i»rH«* [36 

UK 101 AND SUPERBOARO 

J? ■ «■ d*w4tv «|imw> fc>t* UKI01 £9. brw 1 &wartK»nl [«* SK n>«naiy 

eil^niM.-.-, t>:u-j[6ti Cff)/nefi{33: ffi VtntOf'yc^tot pnnj f Iti tjfittnnit] Kiwi 
TIC CmmJ due d>».r> wtlh OOS *»{•* D^S. deuUt (41i Sland *»>r« BgffpV «K 
■ Win iff 




PRINTERS 

r oSitoi twkw< *fia hi * *r»» nlsrlK* krt *rid *w<l (hkhhh pns^*m I^UKIOI 

g*, I ^*n *) lift «KlVng*-«JrJI(W OS I Wcr^hn* S3A f*4B OKI fcten*f» 
»* !«* OIH M<nA<« « S4J9 OKI Wvt&nt 93 fS« 

5V POWER KITS 

.(sbAied 5V aynugW n-d TTl s***' Uu 1 5* (7 «J. M (IJ n. 6A f* 10 

SHARP COMPUTEflS 

Wi> c*. *UH3fy Epton MXV And MK19) pnniani|«iim<trBCI from hwUZBOK i. y (»■ 
not n— d>i t l ii> Ctt ptMiwviitf prict W« «Ih> »*«» in morticing sninim ia ih* 
MZHK. M2M0A «rxl UZBOS both nrth arid *hImj,. : 

SWANLEV ELECTRONICS 

D«pf YC. 32 Goldiul Rd., Swantey. Kent BR8 8EZ 

Tel Swanky 40322) S48S1 

Kfi <#) 6*Mr omari Wmi i «M w'4 T ■, «• oacm Qitjtml c-n*t 4nd ?rw*tm*l Oidm 



MEMORY DEVICES FROM: 

GCC ELECTRONICS 



Tel: 0223 835330 



Telex: 817672 



EPRQMS 


6500 hwtl 


1 


MEMORIES 




27DB 200p 


nc 


375(1 


?im?2 


90p 


27t6*SV 200p 


6520 


286p 


2114450 


asp 


2732 3B5p 


G522 


375p 


1116150 


90P 


2532 36Sp 


GSQ 


S20p 


*mm 


88s> 


2764 6J0p 


6Mb) 


90Ckp 


40I&2-5V 
4164 200 


250p 


SflOC Fini*\ 


ZSOFam*, 


r 


611B150 


350p 


BSOO im 


CPU 


3I&P 


5516253 


63Sp 


6802 32Sp 


wu 


350p 






B8I0 HQp 


CTC 


r!7«J 






6609 850p 


ACTC 


290p 






6650 I35p 


WO 


3+flp 






6821 IIQp 


APIQ 


3^, 







We supoy '«LS Tib. CMOS 4000 UwdH Trraston. tic etc Al umptmrtts 
are cjuwenimd pnme parts, from ieadng manufacturen. 

(hdirs rrnn Gomrnawit, Educational and OwiMS buyery w d j ew *. Speoai 
pikes tor volume cnqufi^s Ptease add f 1 port and packing p)u$ VAT at 15%. 
Mnmuni order £1500 



GCC ELECTRONICS 

66 HIGH STREET. SAWSTON 

CAMBRIDGE DB2 4BG 

TEL: 0223 835330 TELEX 817672 
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LOW PRICES NEW LOW PRICES NEW LOW PRICES NEW LO' 

IW LOW PRICES NEW LOW PRICES NEW LOW PRICES NEW 

NEW, LOW PRICES NEW LOW PfllCES NEW LOW PRICES 

■ ■«»■■■■ 
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»»» 






i -i ■ • 



;t«*' 






JTwUfl OSS **° ££& fl**"* 



•wsSS! 






,>:-"• 



**#£&* 



-v.. " 



^■J!t*fl** 



^ Htf 






•jfjisu 






6 CO' 



kstf** 



MM 



*o* 



v»y 



PCT 

ncn 



RESDUE 
RESQUE 







COLOUR : 

GRAPHICS S 



* 4 DIVISIONS * FA CUP * 
PROMOTION & RELEGA- 
TION * TRANSFER MARKET 

• TEAM SELECTION * SAVE 
CAME FACILITY * LEAGUE 

* AND MUCH MORE I 




ALL MlCES 

fUl.LV 

INCLUSIVE 



6.95 -SPECTRUM 
; j£i.95 -ZXS1 

1™ 



£ SprLri.,... 4BK HIM ,'ik- li, « 

; H (hdli ha<J ClkMiu* PO u*t»W» lo 

; AODlCTlVt GAMES 

: .1 (Hut t C r O lw I7t 

S MHTOH HUMS M*!4 7M 

; fif.tsf s/Afi cpwih 

1 1 1 ■ 1 1 ■ II f II 1 1 1 II 1 1 1 1 1 1 1 1 1 i ii i ■ i ■ ■ i ■ 




Were tire* of teffituyw 

ho» food o*tr fame ts. 

4/ ««■ eust&nerr tetiy&t 



«*^ mw^ P «#*» *«* ft** I ffMrM /■*! HnfW 

M itWlUll. m (■ | W t !> Mf 

' • wwr *a ■** mn i ■*<* «*«« 
wttft rjpiw«* T*mn m ■*# ImmU 0»>. 

««■ J* *■* »■!■ ■ # #<■!<# *#» p*m»*i J 

•" "•<• «■(• «■ fln« Til—ii j mii T 

ffVp Itm f A Cmp ml m rt —r iJfcp fpipii^ 

*mUbm A# ml m*mt#L f*fA *#«ff HM« 

>»* **H .*!«»» 1 

f ■*» «** »™< *n« •■» 
*w- Ji»«i •» <** mi l #**> i*" "t — r 

Mr Wfr *•** >*» 4Mf (« owii .i 

ii » i **» -n w fc m 



»arr ■ <•** I*m ■ trui i.r • #f mw , 

4 4#ff^ Pjh#l ■■ |J'^ a **— gribv Jf 

r M MACKIHAH 
BUHr ST f(H*v*B& 

o*tai*Mi cam tt utm o* *iql.h' 




TheWortting 

Dragon 32 





CRUISING 



BROADWAY 



ndme 




The Working 
Spectrum 

(228 page took ) 
The first well* 
documented caJllection of 
ser ious programs tor the 
ZX Spectrum Programs 
include a Basic 
RenumOer which can 
handle Golos and 
GosuOs a char act&i 
Oiciionary. a hie-handler. 
several utility programs 
and a tew games. Each 
program is built up out of 
re- usable subroutines. 

£5-95 



The Working 
Dragon 32 

TNb is a companion 
volume to The Working 
Spectrum and includes 
several new features 
such as a Text Editor and 
a Music Composer and 
Editor Other programs 
help you use the Dragon 
32 as an accountant, tor 
more advanced high 
resolution graphics, as a 
home tutor for education 
and for playing games. 
Each of the programs and 
subroulines is explained 
ime by line to help develop 
your own programming 
skills. 

£5.95 



Best of Popular 

Computing Weekly 

Cassette 

Four of the lop Spectrum 
andZXSl gsamesfrom 
Popu la r Computing 
Weekly are recorded on 
this one cassette. The 
games are Laserchase 
fofthel6K&4BK 
Spectrum. Kong's 
Revenge tor the 1 6K & 
ASK Spectrum, Robot 
Control for the 16KZXBt 
and Alien Attack, a Space 
Invaders type game for 
theiKZX&1. 

£4.45 



Cruising 

(on Broadway) 

cassette 

Play Cruising, a new. last, 
machine code game of 
skill for the 16K or 48KZX 
Spectrum computer You 
won't be able to beat it - 
the more you practice the 
faster 1 1 gets, Cash puzes 
are being ottered for the 
highest recorded scores 
See Popular Computing 
Weekly every Thursday 
for deiails 

£4.95 



Please send me 

Oly 

^J The Working 
Spectrum 
a! C5 95 each 

□ The Working 
Dragon 32 
at £5 95 each 

] Best of Popular 
Computing Weekly 
at C4 45 each 

□ Cruising 

(on Broadway) 
a! £4 95 each 

I enclose a cheque/ 
postal order for 

E 
payable to 

Sunshine Books Ltd. 
1 9 Whrtcomb Street 
London WC2 78F 

Name 

Address 



Signed 



A New Range From 



■ We can normally 



Books Ltd I. 



deliver in four to five 
days. 
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1 MSCROWARE ANNOUNCE 

1 THE Z/L RANGE OF | 

I FLOPPY DISC SUB SYSTEMS 



I 




j The Control Data Family of Flexible Disk Drive is a single- or 
I double-sided, random-access, low-cost storage device. 
s Minimum storage capacity 1 megabyte on a 133. 4- millimetre 
= i5,2Sinch| interchangeable disk. This disk driv* 
E interchangeable with comparable products, providing industry 
ss compatibility in sae, mechanical mountings, electrical interface, 
= {wwer requirements and physical appearance CDC FDD 

S operaios in single- or double-density formats. S ingle- density 
_ operation is achieved by using Frequency Modulation IFM) 
- encoding, and in doubly density operation uses Modified 
■ Frequency Modulation iMFMl 



= OPERATIONAL CHARACTERISTICS 
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Capadfcy 

Sam. 

BOOK 

I Mb 

i Mb 

2Mb 

£ Microwaro Disk Drive Subsystems are plug compatible with the S 
= following:- = 

= TANDY, VIDEO GENIE, BBC MODEL B. ISiABCOM. SUPER 
H BRAIN. IBM/FC, and many more, = 

= Micr oware also supply floppy drives, Winchesters and sub = 

= systems to OEM's and the trade at very aggressive prices, 

£ Offering trie best price performance ratio available. Call and ask = 

sr fa details. = 

= CABINETS AND PSU 

S Cabinets of steel, aluminium or plasiic are available in a choice §§ 

= ol colours, and each unit is fully guaranteed. 

= AC 0161 40 WATT SERIES 

= The AC 8151 Switch-Mode Power Supply has been designed for £ 

E use in smell terminals and other similar equipment. The AC 8151 — 

=s has dual line inputs and regulated outputs of: * 5V at 2.5A, = 

= ■ 12V at 2 OA, 12V at 0.1 A Th* compact unit feature* tow =s 

as magnetic radiation end » built to conform to International 

= Safely and RFI Regulations, 

Microware {London) Ud . 

63 7a Hollo way Road. Lond on N 1 9 5SS I 

Telephone 272 6398.6237 
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Business Bank Account 1: (his program enables you to make 
debris under 1 1 subheadings. Statements include totals of all sub- 
ftoatftnga £&.?6 

Business Bank Account £ with 15 subheadings and standing 
orders £10 75 

Sales Day Book 1: for all your invoices, this program will enable 
you to prepare statements of outstanding invoices. Program will 
also calculate VAT DJ.75 

Sales Day Book 2: with many extra facilities including totals of 
past 1 2 periods. £10. 75 

Salea Cash Book: for renta l* program calculates VAT and 
denotes mot hod of payment DJ. 7S 

Purchase Day Book 1; keeps a complete record of an you/ 
purchases under 11 subheadings. The program will also calculate 
and deduct VAT. £8 75 

Purchase Day Book 2: with many extra facilities including totals 
ol past 12 periods. £10-75 

Quarterly Analysis: quarterly totals from Bank Account. 
Purchase and Sales programs can be analysed with Ihis 
program. £4,75 

• All the programs have full search facilities * 

Business Pack 1: mcl. Bank Account 1. Sales 1. Purchase 1 and 

quarterly analysis programs £2500 

Business Pack 2 ind. all 4 programs £30,00 

P lease specify memory siie when ordering for your 

ZX&1 or ZX spectrum. 

ALL PRICES irvctudi VAT poti it p*tk*gin ? ic daiuLi *»nd SAL 10 



TRANSFORM LTD 

41 Keats Ho Porchester Mead Beckenham. Kent. 

Tel: 01 668 1661. 
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NEW FROM 
CAMEL PRODUCTS 

AN INNOVATIVE PRODUCT 

FOR YOUR ZX81 

Faster than a Floppy 

Easier than an EPROM 
ME MIC- 81 

HOW IT WORKS & WHAT IT DOES 

This useful accessory for ZXSI users is a 1 kilobye memory 
module using chips fabricated in a remarkable technology. 
When not actually in use, these CMOS chips can be put into 
standby. The Lithrum battery fitted in the unit wHl last for 5 to 
10 years, Plug it into the ZXS1 and flick a switch and the data is 
ready for retrieval. 

MEMlC-01 resides in theSIZK area of ZXSl's memory map. 
This area is not directly addressed by Bask, but Basic programs 
can easily be stored and retrieved by means of ihe liny 12 byte 
routine provided. This can itseH be stored in CMOS, so that 
Baste programs become available simply by entering PRINT 
USR , Machine Code routines are directly accessible 
Clear User Notes. Application Notes, Program Example and the 
necessary routines are provided with ME MIC 61. which comes 
cased and with an extender card at the back. 
For a picture of MEMIC -81, see Sept Y,C, page 122, 
4*G MIMIC-8T £26 96 + VAT 

OTHER CAMEL PRODUCTS 

MEMIC T 2 kB TowWfclocfc. vm«w for wry SykH-m CM 04 

MEMIC L 2 VB Low Profit vwnoo w,in cabled connector £26.0* 

PiO 81 8 + 8 CK Utch*d Input/Output ZXS1 csid f!3 0d 

ROM dl 2 kB £ Itfi ROM EPHOM Unrt lorZXBl H496 

CRAMtC-81 16X CMOS Rampac* with Lrth banwv P9H 

DfttAM-81 64K R*mpi<* with 16K ROM KKkei f B9 * 




UK VAT t„,» 

10X 



4^ 



V . M'WIUL'.TWFW,-*" 



■ Mffl* If fHOTJ i/B* 



L 



78 YOUR COMPUTEP, FEBflUARY 1833 



SPECTRU 




Here are about 20 macruue-codc graphics 
routines, any combination of which may be 
used in your programs to enhance the screen 
display*, or to give them that extra much of 
elegance thai comes only from the use of 
machine code. Also included arc renumber 
and memory- left routine* which may he used 
to aid your programming. 

No understanding of machine code is 
necessary to use the routines — iu« * good 
working knowledge of the Spectrum and its 
manual Machine code is the computer's first 
language — it only speaks Basic out ol" 
courtesy to humans — and its use results in 
greater speed, flexibility and more economical 
use of memory than docs the use of Basic. 

To get the machine code into the computer a 
hex loader must be used — see program 1. 
Type this in and Save it. Midline code can 
either be stored above RAMtop or in a Rem 
statement at the beginning of a program, t 
prefer the latter method, for each different 
routine may be stored in a Rem statement with 
a different line number and then Merged into 
a program -as required. However, if you « i-.1i 
to use the first method then change line 5 as 
shown underneath the program listing. 

Here is an example of how you go about 
loading m the memory-left routine, see figure 
1. Firstly Load in the hex loader and type in a 
Rem statement as line I . This Rem statement 
should consist of 14 full stops because the 
memory-left routine is 14 bytes — characters 
— long. If you arc using the RAMtop method 
then you will not need to do this — just Clear 
yourself enough memory space above 
RAMtop- Now carefully type in the Data line 
in figure I and after checking this line Run the 
program. Listing it will show that line 1 is 
now a meaningless jumble — if you have a line 
t, that is - hut do not worry, for this is 
supposed to happen. Also it is likely that 
Listing the program when the Rem lint is in 
this state will cause the computer to stop with 



Bobby Rao 
offers some 
handy hints to 
would-be machine- 
code users. Here are some 
useful off-the-peg routines. 

an error report. To avoid this and view the rest 
of i he program you must always use List — 
line number uf first line after Rem line — to 
thai the Spectrum docs not try to List the 
unlistable Rem line. 

Now the routine is ready to be Saved. Erase 
all of the hex loader except the Rem line — do 
not u&e New whatever you do — and Save this 
with a filename like "Mem Left 4 '. Now New 
the computer and reload the hex loader. Repeat 
the above process for the rest of the routines, 
but make sure you never use the same Rem 
line number for two diflcrent routines because 
this will cause trouble when you come to 
Merging routines together, 

RAM t op-met hod users may Save their 
routines by using the Save filename Code 
method detailed in the manual on pages 143 
and 180. 

Once the tedious task of typing in and 
Saving the routines has been accomplished 
you are ready to use the routines. If you wish 
to use some of the routines in one of your 
programs then start that program at, for 
example, line UK), leaving the earlier line 
numbers free for the machine-code Rem lines. 
After typing in the program, Merge in the 
routines you requite. To run machine code 
rather than Basic the Usr function must be 
used. 

The argument of this function as the address 
of the first byte of the machincMMde routine 
you want to run, and this may be found, if you 
arc using the Rem method, by using program 
2. On running this program — whilst the 
machine-code routines are in the computer — 
line numbers and the start addresses of the 
Bjmiaei iD those lines are printed until the 
computer finds a non-Rem line when it will 
Stop. Note these start addresses down, or 
better still, define variables equal hi these 
values by placing a tot of Let statements 
somewhere in your program, for example: 
LET INV = 23760 



Now just typing Print Inv will tell you the 
jJdre-ss of the first byte of I he invert-screen 
routine. 

RAMtop method users will nor need to use 
program 2 because they will already know the 
addressee, of their routines or they would not 
have been able to get them above RAMtop in 
the first place. 

To use the routines use the command 
Randomise OX L'SR X, where X is the 
address of the routine you arc using. The 
result of the Usr function is multipled by to 
keep Rnd truly random, that is, it acts like a 
Randomise O command. 

Below there is a description of all the 
routines and how to use them. In these 
descriptions the variable X stands for the 
address of the first byte of the routine in 
question. All numbers art in decimal and 
unless otherwise stated all the screen routines 
operate on all 2-\ lines of the screen. 

Where you arc told to Poke something some- 
where the Pokes must be don* before you use 
the routines and they may be entered as a 
scries of direct commands before you Run the 
program or they may be built into the 
program. 

Memory Left: running ihis, listing l, using 
Prim Usr X will tell you the exact number of 
free bytes of memory you have left. 

Hi-Res Up Scroll: this, listing 2. routine 
scrolls the screen up by one high-res pixel, 
replacing (he bottom line of pixels with 
blanks, 

Hi-Res Down Scroll: as in listing 2, but this 
— listing 3 — scrolls down, blanking the lop 
line of pixels. 

Hi-Res Left Scroll; this scrolls the screen 
left one pixel, replacing the rightmost column 
of pixels with blanks. Sec listing 4. 

Hi-Res Right Scroll; as in listing 4, but 
listing scrolls right, blanking the leftmost 
column of pixels. 

One Character Left Scroll: the listing 6 
routine scrolls the screen left one character, 
replacing the rightmost column with either 
blank* — for this effect Poke X+ 16,54 - or 
the previous leftmost column — a wrap-around 
effect for this Poke X+ 16,1 19 

One Character Right Scroll: the listing 7 
routine scrolls right. Poke X+ 16,5-1 causes the 
leftmost column to be blanked and Poke 
X + 16,1 19 replaces this column with the 
previous rightmost column. 

These last two routines are adjustable in 
which part of the screen they scroll but you 
only have five options. The table below tells 
you how to adjust the routines. The first 
column tells you which part of the screen is to 
be scrolled- The next two columns tell you 
what to Puke mX + l and in X + 4 respectively 
for the left sci oil routine, The Last iwo 
columns tell you what to Poke in X + 1 and 
X + 4 respectively for the right scroll routine. 

Top one- third 64 64 64 71 

Middle- one-third 64 72 64 79 

Bottom one-third 64 SO 64 87 

Top two- thirds 128 6* 128 79 

Bottom two-thirds 128 72 128 B7 

Invert Screen: the listing 8 routine inverts 
the actual pixels on the screen, that ts, all 
pixels on are turned off and all pixels off are 
turned on and so it is different from the 
Inverse function on the Spectrum which only 
(continued on page 81} 
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ZX KEYBOARD FOR USE WITH 80/81 SPECTRUM 

Ouf new cased keyboard has 52 keys. I Ai< these are used for the numenc P 30 " The numeric pad offers some useful features, you can cursor vw 
one harxj ana it wii be a boon fa anyarv who enr^ 

numeric pad keys are colour ed n red the normal keyboard keys are grey, with the caw being black when makes the whole thing very amaatw 
case measures l& x 9 x 2V> Thecomputer (either 8081 or spectrum) firs nearjy mside You wi havetoremove thecomputer from itsongmaicasej 
then screwed to the base of the case The case had ai the bosses akeaoy fitted and the screw hates are marked Also firad inside the oasesa i 
board {81 model only) when adows 16K. 32K and MK to be fitted m the case Ai the connectwns aie at the tex of me cast >.e. Power. Mbc t* 1 
ana trve^nsoi port The case is large enough for other add on; also 
to be fitted inside One of these could be the power supply, then you 
could very quickly fit a mans switch, or a swuch on the 9V fcne The 
means you nave a very smart self contained un« Tins case does not 
stop you from using any other add-ons [hat you may have eg Printer 
etc we are convinced that this is ihe best keyboard available at 
present it offers more keys and features than any other keyboard n us 
e range 



NOTE 

Trt6 case can be purchased separately with the keyboard aperture 
uncut so i you ha^c one of our earry uncased keyboards, or n fact any 
other suppliers' keyboards, these could be feted The keyboard is 
connected to your computer by a ribbon cable and this has comneaor s 
fitted which sirr^piy push into the Snclair connecters Jt is a simple two 
minute job and requires no electron* skills This keyboard does not 
need any soldering. Please specrfy on order whether you requiretheZX 
8 J or Spectrum case 



SPECTRUM MODEL 

This is suppled with spectrum legends, and a sightly afferent base 
for fitting the spectrum msde. again all the connectors are at the rear of 
me case and there is plenty of room for the power supply (and other 
addons] Should you want to change, we can supply both the 
Spectrum legends and details of updating your case wh*h wri enable 
modtficatjon from the ZX Si to spectrum PLEASE specify on your order 
whether you require theZX SI or spectrum case 



ii iiinm' 




Internal fixing for 
ZX 81 keyboard case. 



in iimiuir 



-T -lH 



Internal fixing for 
spectrum keyboard 



case. 





KEYBOARD 
(SPECTRUM/81) 



SPECTRUM 

LIGHT PEN 

The pen enables you to 
produce htgh resolution draw* 
mgs on your own tetevision «l 
saving a vast amount of tmeover 
using basic programming state- 
ments, such as Plot Draw etc 
tbu can erase, moctfy and save 
drawings and t comes complete 
with software program The 
superb bgh pen is avaifcWefJcm 
DK Troncsatomy £19*95 



76 VOUH COMPUTER, fEBRUAfiY 19S3 



ZX 80-81 Spectrum 

HARDWARE 






4K TOOLKIT 

Thrs is the toolkit which won acclaim m the feature in the August 
1982 rssue (pages 29 and 30) Of Sinclair Use* "fis the most rrpressrve 
program, fast in execution with clear and ful instructions,, it stands out 
from the rest of the field ." The ZXED is a powerful editor for use on the 
expanded ZX8I hss intended for use by the serous BASIC programmer 
and offers several useful and time saving features most helpful during ati 
stages of program development The facilities provided are as fo*ows 
ALTER, BYTE! COPY, DELETE. FIND, HELP. INSERT, KEEP. WOVE, 
RENUMBER AND VERIFY The Spectrum Tookit contains most of the 
features above plus autoine numbererand append, and wil run n the 
t&K and 4©K spectrum 




Both at 
only £6.95 



RIBBON 
CONNECTOR 

If you have ever had \vhrteouts 
or system crashes the could be 
the answer ft stops rhe move- 
ment between the computer and 
the RAM expansion, c is supplied 
wah a ribbon, 6 inches tong, with 
a mate connector at one end Ana 
a female at the cnherjt only 




MEMORY 

I6K MEMORY EXPANSION €22,95 

The t6K used 4 1 1 & Dynamic Ram Chps We use the dynamic 
because they are much denser than static ram and occupy less space 
They are also much cheaper tnsn the equivalent product usng the 
sta&c Ram The Ram is manufactured with high quality materials and 
uses high speed low power Rams It is supplied ready-buiir and only 
needs to be plugged into ffie rear of the computer All the components 
are fitted into holders This massive add on memory which comes to 
you fully assembled and tested is the cheapest T6K memory available 
anywhere Position in memory from 163B34 to 32768 [same as the 
SficlaiT Memory). 16KfUNCASED| £19.95 

64K MEMORY EXPANSION CS2.95 

All the above information on the I6K also apples to the 6*K Memory 
Expansion, out the advantage Jtes r> the 64K giving nearly lour ames 
the memory Thus advanced model has 56K of usable memory, In 
addition, the woe* from 8Kio l&Kcan be svveched out to enable the 
use of other add-ons The graphics Rom is to be used in this area 
Position m Memory 8192-65536. The block from %W*2> 16384 is 
swuchaoie. WK flJNCASlPt M0.1I 



4K GRAPHICS ROM £24.95 

The DfC Graphic module is our latest ZX 81 accessory Trns module 
unkke most other accessories ficsneafly n woe your computer under the 
keyboard The module comes ready built, futy tested and complete 
wffih a 4K graphic ROM Trns wi give you an unbelievable 448 extra 
pre^ogrammed graphics, your normal graphic set contains only 64. 
Trns means that you now have 512 graphics and wah their inverse 
J024 Thts now turns the S? into a vefy powerful computer wfth a 
graphic set rarefy found on larger more expensive machines In the 
ROM are lower case tetters, bombs, buiets. rockets, wnfcs. a complete 
set of invaders graphics and Chat onry accounts for about 50 of them, 
mere are stiH about 400 left fthat may grve you an idea asto the scope of 
thenewROMI However, the moduiedoes not finrsn there, it also has a 
spare holder on the board which w* accept a further 4K of ROM/RAM 
This holder can be fined with a IK/2K/&AM and can be used for user 
definable graphics so you can create you own custom character sets 

WHY WATT? 

ORDER TODAY FOR FAST DELIVERY 




Try above illustration snows the casing for the i&k or massive 64K 



Please send me..,.,..... @ £ , 



Please send me 



Please send me.... @ £ 

Please add on E 1 .25 for P;P 

In enclose cheque/P.O. payable toDK Tronics t ot al £ 

or debit my Access/Bare faycard fTT 



tan* . . 



Send to DK Trortcs, 23 Sussex Road, Gorlestoa Gt Yarmouth, Norfolk 



T*» Gc Yarmouth {0493 j 6024? 3 



dK'trontcs 



**n0&Af fvquft* return 



J 
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MICROWARE - UNITS, ST. PETERS LANE, LEICESTER. Tel: 0533 29023 

(Close to Clock Tower, Large Car Parks and Bus Station) 

THE "FRIENDLY TO USER STORE" THE FIRST MIDLANDS REGION RETAIL SHOP 
SPECIALISING IN SINCLAIR COMPUTER ACCESSORIES 



ZX81 (NOW IN STOCK I 
JUPITER ACE (NOW IN STOCK 
OR1C (AVAILABLE END JANl 
SPECTRUM (COMING SOGNl 



£49.95 
£89.% 



ALSO SUPPORTING SOFTWARE AND HARDWARE 
Come and see our ever increasing range of 
Software . Hardware . Books , Magazines . 
Keyboards . Ram Packs . Graphic Horns .1/0 Ports . 

3tC. 

BOOKS AND GOOD RANGE OF SOFTWARE FOR 
BBC 8 DRAGON 32 

IF THE PRODUCT IS GOOD AND THE PRICE IS 
RIGHT - THEM MICROWARE STOCK IT! 

QUALITY JOYSTICKS FOR DRAGON £t 

BBC £9.99 EA. 

VINYL DUSTCOVERS FOR DRAGON & 

BBC H.50 



MICROWARE SPECTRUM SOFTWARE 

ALIEN COMMAND M6K| Testing Invaders style 
game making full use of Spectrum sound, colour and 
graphics NOW £4.75 ONLY 

BACKGAMMON M6K1 Play against your computer 
in this version of the popular board game 

£5.00 

BOTH GAMES AVAILABLE FROM SHOP OR 
MAILORDER 



SOFTWARE WRITERS! 

GOOD SOFTWARE WANTED 
EXCELLENT ROYALTIES 




PRINTER FOR DRAGON. BBC. ETC 



Fisn 



TRADE ENQUIRIES WELCOME 



OPEN 9.3M2 noon 12-30*5.30 pm 
Closed Monday 



SAE BRINGS CATALOGUE 





CABEL ELECTRONICS LTD., 
MOUNT ROAD, BURNTWOOD, 
WALSALL, STAFFS WS7 0AX 



• VVHLOrtLL, Ol^rrO ¥VOJf u«. 

electronic Jei. 021 30s 7075 tlx: 339671 



MC 370M RGB. COLOUR MONITOR 

14" Colour Monitor with a full 2 year guarantee, 
moulded in a stylish cabinet to match your 
computer. 

The Advantages of Pure R.G.B. 

• 80 x 25 Charicior display 

• Crisp definition on colour graphics 

• Degaussing facilities 

• Permanent link to your computer 

• 3 x the band width of your normal TV 

CABEL ELECTRONICS LTD., are 

manufacturers of a complete range of colour and 
monochrome monitors with 10 years of experience 
within the television industry, our 2 year guarantee 
proves our faith in our products. 

REC. RETAIL PRICE £289.00 inc. VAT 
&■ Postage 

See us at the Which Computer Show 
stand No. V23 

Ring us for immediate delivery, most major credit 
cards accepted . 
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fCQnrinued from page 77) 

inverts the Ink and Paper colours — which 

this routine does not alter. 

Screen Fill: this routine, listing % fills in b 
box of heigh! a, width b, and a top left-hand 
corner at a point c,d — where c and d are co- 
ordinates used by the Print At system — with 
any character of your choice. 
PO KE X + 1 , character code POKE X ♦ 3,<i 
POKE X + 4,c POKE X + 6,h POKE X * 7,d 
So if a=22, b*32,c=0, and d-0 then the 
normal 22-line screen is lit led. You musi have 
Printed something somewhere before using 
this, routine or it will not work properly. A^so 
tune ihai you cannot Print on line 24 with this 
routine. 

Ink Change: this — sec listing 10 — changes 
the Ink colour of the screen without altering 
anything else. Poke X+l, the number of the 
colour you want to change the Ink to. 

Paper Change: as listing 10 but changes the 
Paper colour. Poke X + l, the number of the 
colour you want to change the Piper to. See 
listing 11, 

Flash On-Off: this routine, listing 12, sets 
the whole screen flashing — for this Poke 
X ♦ 9,254 — or returns the screen to normal 
non-flashing mode — for this Poke X+9,190. 

Bright On/OiT: the routine shown in Listing 
13 makes the whole screen bright — Poke 
X-t- 0,246 — or returns it to normal brightness 
- Poke X+9, 182. 

Attr Fill; the fourteenth listing changes the 
attributes for a box height »> width b and of 
top left-hand corner at a point c,d where c and 
J arc coordinates used by the Print At system 
to denote a point on the screen. 
POKE X*3,d POKE X*4 f cPOK£ X--e,l> 
POKE X * 7.a 

Poke X + 1 , the value you wane to change the 
attributes to. This value may be calculated 
thus: first assume the new Attr value is Y and 
initially Y-0. If Flash is on add 128 to Y, if 
olTudd 0, If bright is on add 64 to V, il'olf add 
0, Add eight times ihc number or ihe Paper 
colour io Y. Add the number of the Ink colour 
to Y. 

That means that an attribute of Hashing, 
bright blue Ink on vellow paper would be 
128+64+0 *8} + G-206, 

With this routine you can change the 
attributes of the whole 24-line screen. 

Attr Up Scroll: this routine, listing 15, 
allow* you to scroll up ihe attributes for a bo* 
height a, width b, and top left-hand coiner 
at a point c,d. The bottom line of the box is 
replaced with an attribute or value Y — see 
Attr Pill for how to calculate Y 
POKEX'l.n POKEX*3.d PQKEX*4 r C 
POKE X « 6.b POKE X I 7.a 

Attr Down Scroll; listing !6 scrolls down 
replacing the top line of the box with ihe new 
attribute. The Pokes arc the same a; for the 
previous rout me. 

Anr l.cfi Scroll: as hsiing 16 but scrolls left 
replacing the rightmost column of the box 
with cither a new attribute — for this Poke 
X + 36,0 — or with what was previously in the 
leftmost column of ihe box — for this Poke 
X + 36, 26 — This last effect, wrap-around, 
allows this routine to be used fully with the 
one character left scroll routine given above. 
See listing 17. 

Aur Right Scroll: the routine thorn 
listing 18 scrolls right, replacing the leftmost 
column of the box with either a new attribute 



— for this Poke X + 45, — or with what wu 
previously in the rightmost column of the box 

— for this Poke X+43, 26. This last effect 
allows this routine to be used fully with the 
one character right scroll given previously. 

The next three routines allow you to store 
screens currently being displayed in spare 
memory and then recall them on to the display 
either making them swap memory position 
with ihe screen currently being displayed, or 
printing them on to the current display. 
To si ore screens you must firstly Clear some 
memory space so you can store the screens 
there, each screen — with attributes — is 6,° 1 2 
byica long so this much space is required for 
each screen, 

The memory location of RAM top — the last 
byte of the computer** memory — can be 
found by using Print - Peek 23730 + 256 X 
Peek 23731. If this number is W then W-QX 
6912 — where Q is the number of screens to 
be stored — will tell you the address to Clear 
RAMtop to — see manual page 168. You must 
have cleared this space or the routines will not 
function correctly. 

If you only have J6K of memory then space 
exisis for storing only one screen so Clear 
25685 is all you need to use. In order that the 
routines know where in the memory a screen 
is to be fetched from or sent to you must do 
the following for all the routines: 

POKE X + l, W-INT (W/2S6I 
POKE X + 2 INT 1W 2561 
[f you have 48K and you wish to store more 
than one screen then it might be advisable to 
leave a gap of a few bytes in between screens 
so as to lower the risk of one screen running 
over on Io another by accident. 

If you are using the RAMtop method for 
Storing the machine-code routines then be 
extra careful, or you will end up ruining the 
routines and crashing the computer. Make 
sure you take into account the length of the 
routines when deciding where you Clear 
RAMtop (O. 

Store Screen: This replaces the current 
display with one already in the memory. See 
listing 19. 

Swap Screens: This routine swaps the 

current display with one higher up in the 

memory so that (he screen that was being 

displayed is stured in the memory and the 

D that was in the memory is now 



;>ycd. See listing 20. 

Over Print Screens: This overprints a screen 
from higher up in the memory on to the 
current display. The old display is tost in hi 
original form — it is noi stored anywhere by 
this routine before it is jlicrcd — bul the 
screen used to Print Over the old display still 
remains intact higher up in the memory. The 
attributes arc not changed by this routine so 
aftct the routine has been used she attributes 
being displayed are those of the old display. 
See tisfJng 21 

Renumber: this routine, listing 22, instantly 
renumbers all the hire numbers of your 
program starting the first line at a specified 
value and increasing ibis value by a specified 
amount as it renumbers ihc rest or the lines, 
Note thai this does noi change the Gotos and 
Gosuhs so you will have io alter these 
manually. If the first line is renumbered I. and 
the value by which L b increased is M then: 

POKEX + 5, M -INT(M/256J 

POKE X + l tNTsM 2561 

POKE X + 8.L-1NT(L' 256) 

POKE X+9, INTIL/2S6I 

For (urt you might try renumbering all lines 
or try using a starting value greater than 9999. 

The uses of these routines are many and 
varied, limited only by the imagination of the 
user. For example, the left and right scrolls 
with wrap-around may be used to create a 
constantly moving background for i space 
game. Any of the scrolling routines may be 
used io clear all or pan of the screen in a novel 
way. 

The Ink and Paper changing routines may 
be used to create a surprise effect by first 
drawing a picture on the screen using the same 
Ink and Paper colour and then altering either 
so that the picture appears instantly. Animated 
cartoon effects are possible using the screen 
swapping routines and stunning explosion 
effects may be simulated by using ihc Invert 
Screen routine repeatedly — in a loop. The tbt 
is endless and these are just a few broad 
guidelines thai you can experiment with and 
doubtless improve on. 

Just as a bit of fun try the following Poke 
next time you have a program in your 
Spectrum, Poke 23606, 8. This makes the 
computer speak Russian — nearly. Poke 
23606,0 restores normality. 




Program J, Hentoader 

i nan ,,, enough iuu imp* \*> 
hold \rt* aichim eod« r f>"^' m* ■ 

9 LET 4 -S f PC CK 2 3G3 3 *236 #PCEn 

IS PDA fl** Tp a t.'UO fWflO *» 
IB CCT x-CODE »l-4B-l38*U»> M f 
-I) l_ET J -COCK »|I21-*B-I39»l*f 

o> >-e-j ) _^ 

£0 POKE o,*»ie+v kcxt n 

HJ WrTOP Mthsd uiifi (Kinff 

tint 3 to 

IS CCERR *. LET »"X 

•Ktf« x i* ih* iddrtti ih*y n**4 

10 ■ {,,-« RWTTOP 10. 

Program 2. Stan of fine finder. 

<i««#>Ren tun ot lift* t i njj£T _ 
?«io let *.pkk aa&3V*are4>*PCir>i a 

Q«a» CL9 PftlMT M LTI« Ho,"."ftOO 

»&»*'■■ 

0+i»# IF PEEK l**A><>S34 THEK STO 

«**« priht peek 4>»as«»r>£er, sj,i> 
. j MS 

U>S# LET Ji»4.PEfK <-#*<?>+{ 
EK 13 4 
oato CO TO 9*30 



"ear j. ■'£•",,"*■" 

B". "la- ,~<9- ,-iSft- ,-2B" ."11", *« " 

.'■■6 ■■ . ••mv t *7-,"t*- < "sa","da",- 

"io" "<?* * •* * ^^ *'* , ' ' "* a " * " el " ' 

left'ofiTfi ' , ei , ,"vo- i "f#",-*j-,-a 

o ' , -co-, -6b' .■■£*", ii-. a»* 

aft- . -aw- . ■■ 4»- , -6»- , -io*"- io- T 

1H>RFH HI-Mi OOUW SCROLL 




listing 2 

in twTfi 



9>7 Dtiiii long 

Si" , "&>- ,"*0- , B6^ , -• 



C'j' 



■a 



■ < B 



"B*".-»7- 



104 OflTfl "tl", L 78","f*-, K *i 4 ' .-a 
8" , " SO" . " CS" . "Bft" t "*•", rf I 1 " , "««" 
,"•(", "*«*", -"■*&", "ill - 
•*" f»" /*" 

7- i*" f "#* " i "•*■■ , "6* ■ , "at-" , "*•" - 
fconiiiHiSd on page 83) 
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ONE STOP SHOP FOR SOFTWARE AND BOOKS 
SPECTRUM - VIC 20 - 2X81 C 64 - DRAGON 32 



LUE FOR MONEV SOFTWARE BY ANIROG fQR V)C 30 
Our pack* of *ev*i games coni*n d hrtnad mixture of Klion packed 
arced* »tyte. board and sdvOTtut* a*iwi» AltninHini Graphic* to 
uftBjptndrt viC arid oHat etxepiione< value for money at ority £6" 

PACK OF SEVEN (VOL II - PACK OF SEVEN IVOt 21 - 

TINY TOTS SEVEN Garnet li en, Bright colour graphics 

arid ^Mating sourui «ff«ctt * a tpaoe) feature* at truss* *pecw*v wrrttan 

programme*. 

PUMLE ADVENTURE ORACULAR [3K EXP) 

The Count « r*»uny, find the things you ™»d to da the dead. Alt** 

sundown which is, soon ., 

ARCADE MACHINE CODE PROGRAMS: HOT STO VIC 3D) 
SPACE RESCUE A fc*M of orbmny Atwrotdt h« trapped your crew To 
rescue iftem you must ptot ttw shuttle to th* pianei surface and bean 
cham up one at a bmc% lv<H ■» Nmrtad too' JS K*y* 

CR AWtER C«*inpcdM in the rnvnhrooni garden mow n • tanwmc s paed, 
IhfV "lust be dtelioyad Mushroom ptentinfl fleas *l» ho* you in! Wjtcn 

oui for ipMtes,' Shoot tan to Survive JS 

CAVERN FIGHTER An doling veraon of scramble many lUUSrdf irj « 
random course. Fuel shortages wiH qI cotinc ddd to your proUamS. JS 

NfcWMUlTl SCREEN GAMES 

Coming nam moMri I6K. tiante* lor tho Vit ^ with till umpNti. and tujnd 

PHARAOHS rOMfa jf.GKS KlMiGDOM and SPACE ADVENTURE XNENOS 



ALL ANIHOG TITLES ARE ONLY £6 EACH 
TWO OR MORE ITEMS 7.5% DISCOUNT. S ITEMS - 
i'1 00 EXTRA DISCOUNT. ANY MIX OF BOOKS OR 
SOHWAHE ACCEPTED 



J 



Mai Order 
Payrrwrn try cheque, 
P.O. of Vsa 



FIR 



26 Bafcornba Gardens, 

Hurley, Surrey 

Horloy <029 W! 2007.6083 



Fufl rang* of tfpfwatft by leading sett war* houjun in the counv 

BUG BYTE QUICK SlLVA RABBIT, AUDIOGENIC, ARCTIC. ASK. 

SILVER SOFT. ROMIC. J.K GREY PROGRAMME POWER. 

LLAMASOFT SOFTEK. VIDEO SOFTWARE. COMMODORE. 

DRAGON, and many other* 

Hup* Mferton ol ton»jartpr book* M—>» Hoc*: cut Oaafc* *nd t&mmr C M e pl l c r i —tr«n 

4* hour* ot rvcawt a! er*w 

SEND S A.I FOB CATALOGUE PLEASE STATE THt COMPUTE!! TYPE 

VIC 20 NEW RELEASE FROGGER, 

Help our frogs cross the motorway. Then 
negotiate the river with the floating logs, 
Turtles, alligators to the safty of his hole. 
There are PERKS! 



LADY 

FROGS 




C3SOD 



wjh" 



Person*! Sftoppet* waiewn* n 



COOP CRAWLfiY 



Acent 



»*■ mm ii miin i mm i nii ii mm ii um 
-.». «. . ........ ........ ............ ■ .....*» 
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SIR Computers Ltd. 

Agents for Acorn and Torch Computers 






68 C Microcomputer* 

Model A. £299 00 

ModfltA - 32KRAM £339 00 

Mode) a cmoo 

Model * Disc intortflco . £479.00 

BBC Compatible TEAC Disc drives 

Single disc drive . ..... £249.00 

Dual disc drive 1 459.00 

Torch Disc unit 

T hii is a complete package including d 2-80 processor. 64K 
RAM, Dual disc drive and the CP/N &per«ing aystefti - fully 
compatible with afl ousting CP/M sofrvvare Requires a disc- 
upgraded BBC IVkxlel B. 
Torch disc pack , £1,149.00 







5PIC0RN 
COMPUTER 



8KROM+2KRAM .£149-50 

8K ROM * 12K RAM , £179,00 

12KR0M ♦ 12KRAM £199.00 

16KH0M + 12KRAM £229.00 

1 8 A Power supply £8 50 

ATOM Disc pack , £345 00 



p lease add £7.50 for interlink delivery of 
Computers & Disk Drives 



BBC 



Alt prices are mcfus/ve Of VAT 



SIR Computers Ltd. 

38 Dan y Coed Road, Cyncoed. Cardiff 

Tel: (0222) 759015 
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tcouu'wed from page 8l) List" - 

100>REM MEMORY LEFT 

1* bytes long 
105 DflTfi "ai" J "Bj ,, /'0B",",3tf v / , e 
d" , "5b", "6S" , "5i" / ".a7" , -ed", 52" 
, "e5" , "c 1 " , "C9" 
Listing 4. 

M H1-RE5 LEFT SCROLL 

32 bMtes long 

IP "21" , •«0" J ' 40" "0& - "C 

0" ,'*< -©©*• /'ir-/'7t"/'{L''. "ST" 

,"77". ,, 63* , i "7* ,, ,"Cl> , % "27", 77", 

30", "06 , "Sb" , "7e" , "tb" , "C /" , "77 

S3 " 10" /'f 1", "S3" , " c 1" , " 10" , 

"ftfi 9" 

LiSfutq $. 

iea>REM HI-RES RISHT SCROLL 

3a butei ton a 
102 DRTR "21 " . " f f " , "57", "06", "C 
0" , "C5"' . "06" . " i f •• , "76" , "C b", "3f " 
• ..-p-p.. - ab .. - 7e •■ ( » tb » "6f". "77" , " 

3tf" < '06" - "23- , "7e •*, "Cb", M f f" , "77 

ab-'.."ie"/'ri\"2b»/'ci"/' I©- * 

Lisiuty 6 

t<ae> RiM i CHR. LEFT SCROLL 
25 bytes Long 

* •* £ ftTft "06" , "C0" , -11' , "00- . ■ 
0" , "dS"' . "el" , "S3", "c5" , "01" "'if 

® e ;: ::23", -23- , "i 3 " , "ci-r-ie-;" ?0 



4- 

'J 

- 4 





Listing 7 
1B4>R£M 1 CHR. RIGHT SCROLL 

85 b'Jiei long 
102 DRTR "BS" ,"CB"/'ll","f f"j"5 
7" , "d5" , "el" , "2b" , "C6" , "01" , "IF" 

/•ee-i-la", "ed", 'bS", "23" "77", * 
*0" , o ib" , -sb" , -lb" ,-cr, -10", - r 

100} REM TNUERT SCREEN 



19 bytes long 
102 DRTR "gl-'i ' 00" 



4-0' 



"06" "1 



©" . "c5" j "06" , "00" , "?e", "ee" , " M " 
- ^ 7 " - '23" , "10" , " F9" , "XI" , "10" / " 
f 3" . "C9" 
Lifting 9 

100>REM SCREEN FILL 
30 by les long 

102 DRTR *"0e" ,"4-0' ^'ifca"^"!^" -0 
0", ■■11'-, ■20". -00", "45-% "dTT^, "Cf" 
,"4.3" , "3e" , 16", "d7" , "7C">"d7", " 
7a", "d?", "79", "d7" , "14>","10", " F 4. 

","24"., "ci","di","i0", "tc'/'cS" 

listing W. 

100>REM INK CHRNGE 

33 bytes long 




*e9" 
titling fl. 

100>REM PAPER CHRN6E 

31 bytes long 

102 DRTR M 3fi"/'00 ,, / , cb"/ , £7" Jt "t 
b",, '£ "Cb", "27" , "e&"„"33", S7" 

,."21".. ' 00 3" , "06" , "03" , "C5 "," 

0e'*., "00- . '7 I eS" , " c7" , "b2" , "77 

" , "23- , 10" ,•• f o" f -el" , *i0" v "fa- , 

Luting t2 
100 > REM FLRSH ON^OFF 

17 by tes Long 

102 DRTR "Sl ,, /'00-/'58"/ , (S6"/ , 
3" , "cS" , "0t>" ^"00" , "cb" f " fe" , -23" 

' 10" , " F b" ,. "CI" f "10" , ■' f 5" . " C q" 
Ltstmg ?3. 

100 > REM ©RIGHT DN/OfF 

17 bytft* len^ 
10S DRTR * 21" '." 0© " , "56!". "06" , "0 

3", "cS'-z-ee-'/ee-, -tb"/'r6"/'a3" 
•10*. fb-, , {i' , /ie ,, / , f5" ( "cr 

Latins '* 
iae>REM RTTR FILL 
4-4- t>ytes long 




* , 00", "19", "dl", "41 ", "10", er* 

j "c9" 

itsln-g 35. 
100>REn hTTR UP 

55 byt«s long 
102 DRTR "3fc" _ ! ■" , "01' ^ "©O" "0 

li";, "se- if- '57" 

- "18". ig.- 00", "©^", " 

19' .10 >j . "41-. "f /'fi3"/'10 

" , 'id' 

ie* CRT ft "ol" , ' 4£ ' , 0'a" ^ * vS y " 
&"■ y "00" . "*b- ,"d5"/ , t5" , "ll" , "20" 
, "00" , "ly",, ,, dl","fiS" y "td b^" . " 

t 1" , "d 1 ' , " ci" , "73" " ■■ iO" , "4 c " , » f 1 

Listing 16. 

100>REM RTTR DOWN 
62 byt&s Long 




, "cl 



106 DRTR "7S" " 10" "ea" > " Kl" "4- 
3", "77" /'Sb" , "10" ," f c" ,"C9" 
Listing 17. 

10©*REM RTTR LEFT 
52 by i ci. Long 

102 OfiTR ■3^',"2r',' , 01"/ , 00"/ , 8 
0"/'ll", "20", **18" r "21" , "d f" , "57" 

" fS", "dS"> "ll">"20" i "00", "04" , " 
10" . "10", " fd" , -41" ,"04" , "23" ^ "10 
", *fd" , "dl" 

104 DRTR "42" ,' fl" , "cS" . ■06", "0 
0"^ "4b" , "0d" , "dS" , "es" . "dl" , "la" 

"dS" , "23" . "ed" , "b0" , "IS" . "el" . ■■ 
11" . "20", "00", "19" /'dl". "el" ji "10 
M , "t;9", "C9" 
List n a/ la 

100>REM RTTR RIGHT 
6 1 by t e s long 

102 DRTR "3€ " , "2f " f "01" , "00" , "0 
0" , "11" , "20" , "18" , "21", "d f" , ?7" 

»iC» .. fS", -7©", "62", "*7', "79" j "' 
©3 "/'4f ", "dS", "11", 20", 00", 04 

104 DRTR "19" , "10", " fd", "41", "2 
3" _. ' IS", "fd", 'dl", 4^ "04", fl" 
, "c©" . "06" , "00" , "4b" j "0d" /d5" , " 
• 5" , "dl " , "l*j " , "d5" , "2b" , "ed" , "b8 
*' ,"12 % "el ', "11", "S0","00", "d7", 
"ed", ' 52", "dl", "ci", 10 ', "e7", "c 
9" 

Lifting 19. 

1*0jREM STORE SCREEN 

12 bytes long 
102 DRTR "11" , "32", "64", '21", "0 

0;; , ■* i 0" , " 01" , "00**, "lb" , "ed" , "b0" 

. c » 
Listing ?0 

100 > REM SUHP SCREENS 
2© bytes lona 

10^ DRTR "11" , "32" „ "fo* ■ , HX~ , "0 
0" . "4-e" , "06" . " 13" ,"C5", " 06" . '00' 
,"CS","7ft","fb" J ■la"/'47","fl" , '■ 
SB" , "77", "S3" , "13","C1", "10" , "f 3 
","Cl","10"/fid", "C9" 
Listing 21. 

100^REH DUER PRINT SCREENS 

as bytes Long 
102 DRTR "11" . "32" . -64 " , "SI" , "0 
0" , "40" , "06" , "lb", "C5" , "0©" , "00" 

, "7e" , " fs**, la" , -77" , " f i" , "is" " 

23", "13", "10" ,"f6" / "ci","10" 1 "f0 
" , "£9" 
Li$imy 22 

% 00 y REM Rfc NUMBER 

. ~ .- . 

l&2 DRTR "ed Bb", , 53","Se","0 

1", "0a ' , "00", 11" , "64" , "00", d©" 

, "e©" . "ed" , "5b" , '4b","5c","af" i " 

ed" . "S2" , "e l" , "dl" , " CB" ( "cS", "72 

23", '4e","23", "45"^ 
t>b" . "Cl" , fit , " 1 



e4 
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Atom&ask condenses.*)! ABC can pet 
all the cora| and . - 

Rems, s, .,> bracket^ ind 

variables troui Ncxi commands 
commands nut tx. converted to ihtn short' 
form vision KM) ptogum lines cottcata 
lo produce lines of up to 254 chat alters in 
length. All ot these futicrioDS an n 

abS'. and ate |n i i mi" ABt i 

ihc uan i the run. 

If you no* look m ;hc liscuig you will see die 
ABC itseU b compacted When you type the 
program in you will have to break the lotttf^ 
lines down into two CM more shuuu oue» 
Kmcr the program bate the ippei tcxi space 
using sboitTo,*.; couumiids ifooughoui. 

.. type Rvaij then Etc and Prim «1 and 
enter the nwhhw code listed in figure 2 ifoti 
can now use ABt . hi ihc uppci icxi Space, hut 
if you vi, jut to be able to use it m etthci ten 
sp.ii c you will now have lo oopj cadi ratirinc 
inlo lower text -, 
ABC. 

Store each routine uti tape aiid when rhej 
arc all compacted, atierribk rhem into one 

progiam in the lower text space A earn type 
Run then Etc and PHtit &L I hen eiua the 
machine code listed in figure 2. it you tried 

COIllpailhii! the ui.i%hl..c ludc VOU *i!l ihe«»dy 

have found out iha. a b not idvi&abh Once 
you have done :his AHe it compktt 

ABC may be loaded lium upe into eitliei 
tcxi space. [I ii is loaded into the lower itxi 
suiting at # 2**lK> U will almost 
completely till the available RAM and the 
vaJue of Top will be # JBJ-H t his mean 
if you sec any ol the inverted @ marten to 
preserve line numbers referenced by troto, 
Gosub tad ttmilai commands, the ituerpetei 
will generate an M 0ttt>ol memory eiror 
error 10 — because it is trying to dimension an 
array element in tion-exisieni RAM locations 
above # JBFF, 



EA 

L A4 

L + 1 =80 THEN- A9 00 8f> 00 C8 FQ 10 B I 80 
3D 02 B0 88 91 6Ut9FFFQ1B USUS 
DO F0 E6 31 B1 80 C6 81 88 91 BO Eta 
eiCaC84CD0 3BFAFA*l7l IFM 
8860 22 00 FF 

Figure 2. Mtehme codv to be entered tton, 

L t atmard- 



Thtre arc two rirjapk solutions iu this 
problem: first the program ;dttld be ' i oaded 
into the lowei test space starring at # iikfc. 
load Am 2800 

The second solution is to change the 
parameter A m line JOol the piugram A holds 
the laic address of ihc airay and in iiiumally 
set iu Top. This can be changed to store the 
array anywhere m iucjjmm) it iiu* pe set iu 
#2800, when the tnaj «.j!i he »tuicu in the 
am part ol the Iowa text spacCi oj to * 
$100 when the juav 4 in use, the lower hall ol 

the tcreeoiOi to * 5920 -siiich wiii came the 
ii be noted inside ABt. iuelf. 

If you choose rhc lativi option .mi. *U 
course, be overwriting part ol ABC the 
menu — which will have already been finished 
Willi by the time the amy is set up, Vou will 
DPI afterwards he able to Run the program 
Sfaifl without reloauii' 

This problem does not occur i| ABt, b 
loaded into the upper text space when non 
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COMPAC 

BASIC : 

EASY AS 
ABC 

Slim down those outsize programs to fit your 
memuiy with David Beny s Atom Bask 
Condenser routine ABC. 



_ 



RAM i» available above rhr program So load 
.-vBt. into yout chosen text spnee *iiri the 
Load command: 

LUAU ABC 2S0U 

L uAL> ABt 28UU 

■LOAD ABt H/OU 

Next load ihc nn^et program thai i> ihe 
ptugram to be rrfonned, and maris mj liaes 
referenced b> Goto, Gosob and tintUai 
curiiuiands with the dunini) lahle |@j - 
:ed @ 1 have used a line on eithti side of 
a chaiacict to show that tt b m. cited 
0320GurO0400 
o4tXlr@;REM ins (me nunvtwt will be aa-.ua 

i best line nuinbers will be the only ones 

trved alter ptoceaiing is com] all 

otheia will Ix iciuiiubered Anj number of 

i@; labels may be used and ABC remove! 

rhem after processing: 

Nov, point iht in t erp r et er to ABt hv 
chaiigmt: the Coafeotf ol location ID 
'IB - # 28 
rm » # ffi 

Jo execute ABt type Kuii Immediate]) 
■ftei ihc iun starts the meiio is J he 

available options ■ 

I- Short form command* 

N fleprxj.i! vaiiaBte Imm text 
P RliiluVI ai. twnniilmsis 
K Rwiiovti an Rem slaietiten.b 
S famovb ab spaces 
|W| Wrap ali Bu>n. iir'nSh 

[1st capital tettei •'^A tentcten 

t in. paogiaid .hen i to Input a 

lOiiiilMild Slliug J riis IS iliadc .>i ol UOC W 

more (tienu sekedons - inverted capital 
letters, these are ihc actual labels used to 
control the program jumps - ctilered uurnedh 
atelv after one another. 

CNiS 

,'.Ht then I'liiiiipts tpr ihe most sigmfi 




byte MSB ol the taiKei program addicss 
b'oi example in j program ai 2W0 hi MSB n 
# 2V and in a piugmm ai H2iK) ihe MSB it 
*82 

Note thai ihe»e jk MSB* ol iht a 
prognm, nol ABt. 

Aii comiraand-itring entriea an verified 
ABC wdi not jiit-pt Linv entij whkh is nol 
one of the inverted Iciicis i^iNiFjRi.s \X H 
an incotrec t enti y is made the command sti ing 
is pruned, the incorrect enrrj indicated, and a 
lOiicitHtn roqucsied timing litis 
phase you may enit. ai> in* entd ri whid 
dummy activity B -hlank jtid mn thus 
be used to eluniiiatc an ciltty il reijuUi'd 

ABt. jisii conrains an eiTor<tnpping routine 
which ensures thai it any runtime errors 
octui ihe latter ptogrttm is MM titt m a semi 
processed Mate 

Ai ihe stlfl ol cavh rounne the bell is lung 
It any Key is pleased immccluii-iy altei the bell, 
that routine is skipped It uu kit is pressed the 
aitiuiy cuutmues titev a sburi pause 

ABt il ot iiiodnlji kUOStrtlctMMi time (Ik 
comnvurKi string bj en t er ed ptroccariog is 
effected bj A ^.alls iu subrcnumes i be 

tl tublOUtlLlCS taltio UM the tint. 

iikii >.M±. is controJicd tn the cusrauaaid 
string entered J woronunctarc always osned 
the miri*Using routine and the terminating 
routine and these iak< care ol ihe 
nip 

I ! initialisum rourmt idiangi ime 

tiumbcrB m the taigei piut;iani to ttio, >loio 
any line uumbcts marlted with the dummy 
label inverted (§> and ie pi aces tpaecs in Eur, 
I'mil and 11 statements that are ncccssaty 
for (heir correct inicrpieiaiiuti wiih 

invcrrrd WanjVs ASCII * 80 

1 his sbvrt-foim ratarine S it| k^e> alt 
HitMc niiiniatids 
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version. FflJ extmpk Print is repined by J',; 
Input by In . ¥\ 'ntil by FT ; Gosub by < K >S 
etc. Over 40 commands are processed by ibis 
routine which abo divpiuvs the command 
being changed 

The control variable in $ For- Next loop 
need not be i minded in the Next command 
The Next variable N romrine remove* *H 
such var >ahles from N'cxr and N command*. 

The remove parenthesis - P — routine 
removes set* or brackets which do not enclose 
one of the following. 

'% &* ♦ < 

Note that the list does not include the hash 
symbol I caving this out creates a problem 
only when assembler instructions of the 
following form are u^ 

STA<«80>v 

The remarks routine — R - removes all 
Rem •statements, whatever iheir form 
10 REM All of ih« l.ne hM be removed 

20' A REM The (me number and label will 

be left 



30A = 3;REM The statement A -3 vwM be 
lift 

The spaces routine — S — removes all 
remaining spites within the program Spaces 
necessary for correct interpretation are 
exchanged by the initialising routine for 
inverted blanks and are thus not affected by 
thif routine 

The 'ine wrap routine - W - makes use «| 
the fact that while the length of lines of Bisk 
tew in a program i* nor malty limited by the 
size of the input buffer to 64 characters, the 
.uicTpretcr I an handle lines of up to >J >4 
charactcis. This routine generates 'inrs of up 
to the maximum allowable length. 

The routine checks lor If, Rem and End 
commands m the preceding line, and for labels 
in the current line* and will not remove 'he 
line number if any of these are presem 

You should note that, once this rouiine has 
been run. rhe Atom's Editor will be unable ro 
change new program lines which arc longer 
than 63 characters, so make sure vruir target 



program is thoroughly te^ed out after all 
other operations are complete, before you use 
this routine. 

The ttrmmaring routine - T — completes 
the processing by removing all averted i@l 
labels reflating inverted blanks with spaces 
and renumbering the enure target program, 
iaking account of mv lin-.-* previously marked 
with inverted ;@| marker* The following 
example indicates ihe numbering sequence 
used First, before processing: 

10 REM p*Hmpl*> 

20 INPIH A;GOSIie A 

30 IF A 3 GOTO 50 

40 PRINT A:END 

50 @ PRINT A 1 FMH 

60 Al RETURN 

The vertical lines indicate inverted characters. 
After processing 

1IN.A;GOS.!AUFA-3G.50 

?PAE 

SOP A 3 ,E 

51f AIR ■ 

vr> * cofwrpn FEBRUARY ^9% as 




Lean 

ELECTRONICS 




New Books New S^tw""*! 

For DRAGON 32 end TANDY TRS 80 

colour romputer* 



lOrprojramt^Birrrks * 


fill 


S5 picqf *rr» hofmr/ichcoli'^lic* 


tTJS 


SS WORE proysms horr«/$ctirjal^cA» 


tT*S 


^*xr zwAtf r/jptmr^ 


tin 


Catou ao»tiuip songcoc* 


rs»* 


M ba*5 Eomplrk wrth afcjttwus >» MAGON 32 w ELKWftcMw 




VUf &tp pr M* pA ft 4 » "U f * *t •* wtoi 




N*w Sottwfjr*frtr DRAftON 33- 




OftAG OtfWGRP *wf pnwisss*i(i par/am 


HTM 


QAT ABASE i»0 art a<. 


im< 


HWt ACCOUNTS 


rim 


"Towko* mrai" name 


**t 4« 


Send tor ** hrt o* 2tw games 





RAIN ROW magfUHne- • Fftbuloua mo nl My magazine 

Hof oil TRS - 60 and DRAGON 32 colour corripyter'' J Wf» 
taF f i M Ipfei I** ?tt t 1 i]i> uaa* t*f 

Senacasfi chwaie A r o'ssfTV"'cji,aT< *i Ask tor a* 
New FfiEf iwW tnerire tra* wopre* *»rarr* anytn* 

FBfFPOSr ?B Bury New fto* Pr«h«cfi Marerw* M25 6U « totootav 

hi ■ ti 1 7i i s p4* wmi i* m tn m rmm mim 



Why should games players have all the fun? 

SUPERPLAN FROM 
VIDEO SOFTWARE LTD 

For 48K ZX Spectrum 
We take ZX computers seriously 

Serious software which you will enjoy using 



With SUPERPl AN vmi e*n p»l 
yt*ir 7X Spaclrum to terwi* uw 
m the homi. ■chaaf, club or una* 
buckiaiv 

Create *vf update an noaryro 
sheet or a p ree da hcei within the 
Spectrum' t 48K RAM 

S,iW> irnj dun on Ctruefte V#M <1 

uvrig the TV icmri at a wpndovi 
Updan it from in* keyboard Fwr 

i( on vour ZX printer toptionail 

W* have rtetayed Khrertriing th* 
(HcKfcfCt until now 1o rr* >r« 
AvdltabalitV 

flWIDEO 

Stone Lane, Kinver, 
Stourbridge, 
West Midlands. 

Tel: 038 483 2462 

$AE for rttM iA«r 



• M»eh«M coded KroWng with 
u**t vwvthi* window*. 

■ Binary cudad decimal arirhrrtaifc 

EEC01. 

• Variable M»wrm width. 
•I 'i r&SB toajrwn 

• Chan capacity *»f.eeds 40000 

dajte 

• Full cOkw draplav- 

• 'Flashing bo*" powtiorNno under 

keyboard wntioJ. 

• AMihrnrtic luncnona +■ ■ * / % 
land one or two monjl 

• Audit tfan o' #1 oniric* 



SUPERPLAN. The romptete do-*- 
younerf anatyaa £h*t QecwalOi 
and proceaaor f? 

SUPERPACK 1. Four r*ao\ made 
ohan* f « bumH *?** 
daybook, purchnw daybook, cMh 
nook and pativ cash booh 

qpJM with SUPtaPLAN 
OtOC<HOt Out without ins 
Qafiorttor H. 



f asft worri ordi* /c^ *nm*C*#tr *hw ft*T»s mfifc* W P & f 



A TOTALLY NEW AND ORIGINAL GAME 
FROM SOFTWARE FARM 
F0R16KZX81 





YOUR MISSION 

To pftftaOatV tha Wi tcha» Oefeneas, En»r 
har C»>-m odd Oaitroy Nf Witkid Haart 



THE 1 ^TTCHES DEFENCES 

STAt ^rtWiTfS AND STALACTITES /*Wi y^A KfOW VOW P««i. 
'. through Mth your Luc CafVwn (bui-oawawe »*!*&>» 

V0 1 CANOES tc o»l p«t S»iv« - H you canf - m f* ncrea*nfl 

■ c fwl Lai va to a\-o d lh* ctotar you gat to The * i icNh 

VAMPIRE BATS ^| d>na to vcur »Hip. making yow d 
nu Sfo nqt cafefuil Jr«qg<D9 ywu dov- 
■ 
CAVE-tfR itvliyou hit thesideof The a»vf 
vBorvb.p ■ wi »vi'i ww incmvoii - '.h*orMi.- 

lands : -ri*s 'u Jvoid a»ch lirrwl. 

THE NEAR FH ycxi g« to th* Witchtj Cavajrr E)*f*r»m 

ih* will if-ro« 8T voo »l once. Should you turvr- • 
unitkery^ - ontend with the Witch hertpltl Ayr 

Tgf ned to .' i tof <H whitp a!*»mrJiin(i io deftrov her wicked 

ll 

* 1 or 2 Pliyen 

• Myf te*y Sco^i ptwu.orrt lo bomb 

'« sua L«nk 



•Wtnwn er«w*iy in Machine Code 
•Hall if F"-e 

OESTINEn TO BECOME A CLASSIC! 



* 



AND ONLY C5.95 

THE SOFTWARE FARM 
CRAfGO FARM, BOTANY 8AY f T INTERN. GWENT 



* 



SPECTRUM 

24 LINE INPUTS OUTPUT PORT HB.95 

jmorherboard riot required) 

MOTHERBOARD - SIX SLOTS (26.50 

MOTHERBOARD PCS ONLY C 6.50 

SPECTRUM 28 WAY CONNECTOR. -,♦..,„...>,., t 3 25 

MALE CONNECTOR ...E 1.90 

34 WAY RIBBON CABLE ..,. .per metre E 1,80 

2X81 

40 KEY KEYBOARD E20.00 

SPARE KEYS each E 0.25 

MOTHERBOARD - TWO SLOTS C15.00 

24 LINE INPUT'OUTPUT PORT .D&.96 

16K RAM PACK.., ..„.. £25.00 

MUSIC BOARD £18.95 

23WAY FEMALE CONNECTOR ......£ 2.50 

MALF CONN ECTOR.... C t.60 

24 WAY RIBBON CABLE ...........per metre £ 1.40 

GETTING ACQUAINTED WITH YOUR ZX81 £ 4.95 

PROGRAMMING FOR REAL APPLICATIONS £ 6.95 

REAL APPLICATIONS TAPE..... £11.44 

MASTERING MACHINE CODE £ 7.50 

Prices m rVtf hud' 't*ms Postage 4fib under £4 00. 

Evport posrjipp tftir**C*} CT.8Q. Seorf SAE for tuO catalogue 

Cash iw'fh o/rier or ACCESS 



MPT vci 



REDDITCH ELECTRONICS 

21 FERNEY HILL AVENUE, 
REDDITCH WORCS B97 4RU 



ee vour computfr. February tgea 




games 

lor your Spectrum 




Sorcerer's Castle £5.50 



New from Mikro-Gen - takes you mloa wortd at mage and myiiery 
Graphic*! portion ««d a host 0< ■ opnon» w>iri |hi* exciting adventure 

Qflrrwfew lriftASKSp*rtfum 



Scramble £5.50 



Hiori-«pe#d arcade gim»- (tie imn< avadatfe Tnrutt, attitude, lire 
end bomb cortrotn For 1BK or *flK Spectrum 

Masterchess £6.95 

The program lor in# r«i player - a powerful, adventurous and 

en joyaWe chesa game f v the *Q K Spectrum 

And tor your ZX81; 

Scramble + Frog* + Paintmai* + ZX Chee*+ Breakout + Space 
rnvadtra + Aaterotcti + Tatripaat + iKG»m**c*cfc + Defcug 
«l aa»W ■ aw* aft ftnrr mm : tUt(D Caw If Ml 






a* Agar Crescent Brachial Berks RG12 2BK 




a 




000 ^W ft ci /com 

SPECTRUM, 

oeoCoRe 

Colossal Adventure: The classic main- 



frame game "Adventure" with all of the 
original treasures and creatures plus 
70 extra rooms! 

Adventure Quest: From the Great Forest; 



up Ore Mountain; through caves, desert, 
swamp, fire, lake arid bleak moorland on 
an epic quest to defeat Tyranny. 

Dungeon Adventure : NEW! The dungeons of 



the Demon Lord have survived His fall. 
Can you acquire their treasures first? 

Each Level 9 adventure is packed with\j 
puzzles and has over 200 individually <^ 
described locations - a game could take 
weeks to complete] Only data and code 
compaction allow us to provide so much. 

Each adventure requires 32K of memory & 
costs £9.90 (including VAT and P&P>. 

Send order, describing your computer, on 
a SAE for full details to: 

LEVEL 9 COMPUTING 

1229 Hughenden Road, High Wycombe, Bucks^ 




Professionally Written and Produced 
Software for the Home Computer 
Ffom ML E Evans thf author of the highly 
acclaimed 30 MONSTER MAZE and 
3D DEFENDER for the ZX81 comes TWO 
GAMES FOR THE SPECTRUM 



3D TUNNEL 

(16K is 4QK versions on one taps) 
Whai lies down in the depths of ihe 
TUNNEL' frying bats, leaping loads, 
spiders', and rat9* maybe. Perhaps 
motel You will have to a vend the walls 
pf the TUNNEL « ii weaves up b 
down and side to side to find out. All 
m 3D of course (* not in 16K version) 

ESCAPE (run* in 16K1 

Can you ESCAPE from the maze 
inhabited by 5 hunting Dinosaur 
including a Pieranodon thai soars over 
ihe mue to swoop down on you 
"One of the best em"" most o/rgrrntl 
games we have seen for the 
SPfCTftuMso fv" SINCLAIR USER. 
Trade arnjmrirs wefcam* m actdrni nwi* 



Available 
mid- Jan. 




NEW GENERATION SOFTWARE 

FREEPOST IBS3433} OkJland Common. BRISTOL BSfS 68H 

(no stamp required In UK! 

or for INSTANT CREDIT CARD sates ring 01 930 9232 

a.a.e. with enquiries please. 



Pleat* tend me off 3D TUNNEL/ , offESCAFE. 

at £4.96 each One pErp and VAT). I enclose cheque ''P.O. 

Mr; Mrs Miss 
Address 



VC01 




'DO BO-rwAB( 



CQKinjDLTiainraaHraEgn 

"'lai fCToTm rsirwrinnn 



" DDQIIIG D □ ZiH O GiQig 

n □ a ninnniii 



•ggg^ 



LT1HM3D 
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SPECTRUM SOFTWARE |48K} 

PAYROLL (SO employees. all tax codes, pay levels. Nl 

con tfibu nons; Hourly, weekly, monthly, pay slips, summary of 

pay men I s, Ve ry ea sy to use; Amendm ems To em ployee details 

very easy right up to the last mmute, Can also compute gross pay 4 

deductions from net pay) £25 

STOCK CONTROL Uy pic ally 1 SCO stock lines; prints list of all 
lines, or lines with given codes, or understocked tines, locate-by 
name/add/de'ete stock hne<n under twosoapnds; prints values of 
stock. Program loads in one minute, data in less than three), £25 

GOLD our best -selling adventure game, now available on The 
Spectrum" £8 

/* aiSOFTWAHflUMlC) 

UEAM5CAN CtimpiirB.i&«r>tf*ign« rrh»nt*ndt*M»f«fC**»9f»m***«*Mnphf 

lu FDf>r I »3 Oe*m <wtth I 39 p*in! urtrfcwm *n<J uitilstfrnir UMiad tapcii £2 5 

TIME I.ECGER'ci'UptO T 7 i*npkrr«v J00iimni» A ijr»*t (irti# »»*•»" f 1 5 

OPTIMA* Aporterlull.rtf.roptunti.tKiiiivOfl'Brn UO 10 T & »*f i*0*VI < «. > 

GOAllrtuitt f *0 

PAVBOLl Sit li'tD4^&pKfiumviv|i«n,bvl3D*A*fM»yM*C2ft 

S TOCKCONTKOL about 400 HEKitnM>rkT«K, 2000 m 48 KJ CIS 

CBlUCAl PATH ANALYSIS EMM & «jlv» &Q0 Klnnty r*lw0rt. hi 18* €*i 

duration* A ecran. h nput fit 

BUDGET ■UapelrKhst*/tp«n»w&ccm[MrQ*lhini«riiliti<udie«t 5Q h#»ij.r*g» 1 J 

rni:i«ihilllo'12ciHHjor.B»^ll> ft 5 fofOudgnt I Fj IHroe#iri#f| 

FINANCIAL PACKI ContKra t»r«e pO^nmi MORTGAGE, IOAN. VAT (S 

COED A l*nr*^nnfl idvr«!ui*(hima'Cfi 

Do your programs toad from tape first time, every 
time? If not. you need . . . 

II 1THE MICROCOMPUTER USER'S BOOK OF TAPE 
RECORDING by H tide rbay Ltd 

Contents: 

PART f {for everybody; the trow to part) 

♦ H aw you r system should work 

♦ choosing a tape recorder 

■jr testing and adjusting your tape recorder 

♦keeping your recorder m good 

condition 

♦the selection and care of tapes 

♦making reliable recordings 

♦ loading difficult' tapes 
♦useful accessories 

PART II (more for enthusiasts, tho why' part); 
■r how a tape recorder works 

♦ computer cassette interface waveforms 
¥ stereo heads azimuth angle error 

♦ m esceilaneous tape problems, 

Price f 3. 1 5 mcl postage. €2 90 from bookshops Or ask for it at 
your library 

(2 ) TEST AN D AL 1 6N M E N T C AS S ETTE: a precision accessory 
which enables you to set up the ui mu th a ngl<t of you r casse Its 
recorder head ace ura tety using on ly a sm al I sc rewdnverl Azimu th 
error is one of the commonest causes of tape troubles With full 
instructions f 4 90 

(3) LOADING AID: if your recorders basic* try OK, bo! you have 
trouble getting the playback level right with tapes from different 
sources, you need our Loading Aid' Also suitable for checking the 
quality of tapes, detecting and (sometimes) compensating 

for dropouts, etc With full instructions and hints on tape use. 
f5 95 

(4) T A P E R E CO R E fi a ligncd a nd I est ed for compu ter use A 
Simple, bui satisfactory, machine £22 + £ 2 postage 

( All products Su unble for most computers} 

SPECIAL TAPE OFFER! 

Booh * alignment cassette* loading a id for f 1 1 90 ' 

FrH profltwn tlX'ft o' SpKvumi with ttt e*dff* »■ QJ v ovat P9*imtr*i*4 
bator* 1 Fabiuaryt 

At pica* fKktOt VAT Fveiyih.no po»» Ifh uniw* »l»tpd offiarm* COO Ardvrl E3 
flu Accflu enter* vectpted trr Iriwtm 

Hilderbay Ltd 

Prr^tHMirtal SofrAktt 

1 1DP.- ■ 

R*0«nti Pa'V 

Lemfen ttWl 7M Smca 1|7t 

T«i ui *8S 15SS Ti. 22BW Vt* f*^ & jmt* WBri—xm <n Mmevlim* 



PASCAL FOR THE 
ZX SPECTRUM 

Hisoft are pleased to annogni »■ ■ 'isoft Pas 

for the48K ZX SPECTRUM 

No longer do you have to put up with the stow execution speed of 
BASIC programs. Hisoft Pascal 4 produces program* ih.»t run 
htuwenn 40 and TOO lyes 100!) times faster than the equivalent 
programs written in ZX SPECTRUM BASIC, For eaampte, * 
program to sort a 100 element array of numbers into ascending 
order jakes 60 seconds m BASIC, white HP4 produces a program 
which does (ho Same thing in 6 seconds 1 

NOW you and your children can learn to program in an elhciont 
and simeturftd way by using Pascal, the foyoured Irfmgu.'i 
schools and unfvenj I 

NOW you can wdte games proyratTis etc, which run as fast as you 
need them to without having to retort to assembler o* machine 
code. 

N0W you can use a language which requires minimal re- learning 
wt*en you move from your SPECTRUM to another compote*. 
Hisofi Pascal 4 has all The essential feature* of Standard Pascal as 
ml in | he Pascal User Manual and Report py K.Mhleen 
Jensen and Niklaus Wit th, the man who designed Pas 

Hisoft Pascal 4 a a professional piece of software designed by ft 
roam who havg been writing Pascal comjiHiers for many ye* 
you will NikI it to be uow^rlni, flokible and very easy to 

To top it all, we ore offering the package {which include* tl 60 , 
manualr, for a liniited lime, to 48K ZX SPECTRU'- it en 

INCREDIBLE price of 

ONLY £25 INCLUSIVE 

Write fat more details TOD A V to 

1HI5DFT 

Lid*fi SH1SDOM 
BM9 4U 

Tel 107931 26616 (Answering machinej 





ZUCKMAN 

ZX81 {16K» 

*ALL MACHINE CODE 

(10KI 
*F0UR INDEPENDENT 

GHOSTS 
♦HIGH-SCORE 'HALL 

OF FAME' 
♦AUTHENTIC ARCADE 

ACTION 
♦TITLE/ DISPLAY 

MODE 
ONLY £5.96 INC, P&P 



FROGGER 

ZX81 M6K) 
*M0VJNG CARS, 

LOGS, TURTLES 
♦ALLIGATORS, 

DIVING TURTLES 
♦FOUR 'SCREENS' OF 

ACTION 
*ALL ARCADE 

FEATURES 
♦ENTIRELY MACHINE 

CODE 
ONLY E6.95 INC, P&P 



l** ^ 



DRAGON 32 SOFTWARE 



i£ *e* 



MISSILE COMMAND 0Nly£S,96 

FULL HIGH-RESOLUTION COLOUR GRAPHICS ¥ SOUND 

GRAPHICS DEMONSTRATOR ONLY £5,95 

LEARN THE SECRETS OF HI RES GRAPHICS PROGRAMMING 



DJL SOFTWARE 

DEPT YC r 9 TWEED CLOSE, SWINDON, 
WILTS SN2 3PU 



intAM IHQUMtt 



'.': 
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BBC COLOUR 

OVERLAY, 



You can put moving 

graphics into real 
perspective with 
Michael Murray's 
explanation of 
the colour 
overlay. 




5*v0ui9.i.3-*.e,e 



88^00)5.5-7^ e, a 
90VOU19.fi. r. o.e.e 



Demonstration program, 

28VDU S *6M Jot* t>*# t**t *n^ *^*pmic« C'irgor* 
3«YGUl9 J e,4,8.fc,8 REM B»0»rwnfl (colour 8> - Blur 

rtEfl Ftr flOur* (Colour 1) - ~«w*rtt< 
(*ET1 N*«r- fifrjr-* < colour- 2) ■ »tlldv 
sefttn *i**r r>«ur* ♦ r»i~ f ieu>-* (coiou<* 3> » **Uc«j. to dots not n**d "•© o* r* 
*tftflr>»e 

' R€M FoF-*«rour*f (cetour 4> * h*ut* 
RErt F«rrt«-ovnd + f#r fiwr* «eolow 3* • unit* 
RE*l F«r*«rouTid * t***p- flW* (Colour *> • uMlt* 
IflORCH FgFf*rcU«d * f*»* t «»*r- ^*9V*» teOlOlM- 7 * * u*»t**. «o <**** **t ft**** to 
O* r«*d*-flT**d! 
118REHW4 «,ET THE SCENE ****» 

I28GCPL8.4 >REH Lln#* 1! 8-1 48 dr*w th* ro^t^WiKf 
t38M0VE 948V 8 

i*bor* «ee see 

I58PL.0T85. 788*8 

l£8>oi!j*8 R£n St»rt Position of t>>* t»««- n*n»* 
178 HX«8 "REM Incr*n*nt to *OVt f***<" flOu^* 
]eeXFX<1279 REM 0t*f*t PMitW of th# f»r fiW# 
198 F?!*-lfi REM Incr>*n«nt to nttvn F«" '!*-,""» 
28flMOVE UN* 389 ' REM HftW to **■"- «'i*u«-« »t*rt »»im 

2i8\*rtj£3,^4,S^F J tFF,SFF,l 1 FF,| 1 Fr J fcFF.tFr,fcFW ■ ■**! R*»<S*f1** C*«?2<J t» t*»* m 
«ir fl4ui-*, 4i «?l&Tifl 

228CC0C3. 3 ■ VTXI224 ftEW Fvi*t tn# MP f|«vj»* 

jjenovE MF*,£ft£ Kb Nov* to en* f»r <i«-ji>"* »t«-t Joint 

248RR0CTRIftHCLE ■•EH D*>i.y tr* fir fl*JP* 

j58*£M*f** HfllH LOOP ****** 

2fi8R£P£flr 

27erffQCnOV£N6fW -REM Mevt tM» ***r ri*ro 

»8P*tQCMQVEFr* -REM Meu+ tn* r*r> fi9v« 

W8UMTH. FALSE -«EI1 Pr*M ESCAPE to it<* 



3180EF PROCTRIRMQ.E REP- Dr«* th* fir ft*M--* 
328GCOL3-1 'REM EOT colour- I <n*.**nt*> 
330PU3T1.-28B.8 
34«FL0t«l,lM,-3fl4 

senwraoc 

340DEF WOCMOVENERR REII flow* tn* n**- f LOu-a 
3T8&COL3-2 -REM EOR colour 2 (rtllw) 
aaenQvE wn:.Me REn hov* to fcn* c*u<r-«nt Petition 
J9BKMii«XM',+N>: REM C*lCMt*t* tH* n«u mitton 
488vCH.f224 REP1 Er 4 m* tn tJi* CM.™-#nt »o«lUcn 

4ierwE KM^.5«e reh <i4v« te t>>* a*w po»ttio« 

428VW22* Rfll Prln^ in -:K« n*u fr&*lU4*i 

438IF XWt<4 0« KHV.H213 ThEM Mlft-NSWt-! 3 REM Ch*ft«4 ctirwtton- *t th« ■«»• oJ" t 
h* tern" 

4380EF PROCHCVEFflR REW Mftv* tn* Ptr HSU-* 

4E8H0VE KF^.^ee REM Mov« to th# CW/T«flt miltlOT 

478»<F)i.*XFH«F^ REM CttCuUtt ***• r*u from l turn 

488PROCTR1AMG4.E REM Er*»f frot* tM* CVT**ftt aiHttlim 

498M0VE KFV..S88 R£H now to th» n*w »**Lt»cn 

58ePR0CTR|flHGLE P*M priu in th* W Oe»it*ofl 

318IF KFH>1271 OH KF%C2d8 THEN F^"f<K"-l> RF^ C»i**.<S* diptctlon tt tn* ftMJ* of 

•>-» i:rt»'- 

32e6Ht>fMKiC 



THIS IS a detailed explanation of one of rhc 
easiest ways to obtain moving graphics with 
colour overlay. 

Thc Exclusive Or method is based on put- 
ting colours on the screen no that they ate 
Exclusive Ored — EOR — with the colour 
already there, that is, by using GCol l,~. In 
thia ct»e the Wticsl coloyf number must b* 
considered as a binary value, for example: 
colour D - 0000 
colour 1 =0001 
colour 2 = 0010 
colour 3< - 001 1 

etc., to; 
colour IE = 1111 
To Exclusive Or two binary numbers they 
must be compared bit by bit. If a hit in one 
number is 1 and the corresponding bit tn the 
other is then the result will be 1 , otherwise if 
both corresponding bits are or both are I the 
result will be 0. For example: 
binary decimal binary decimal 

0011 3 1101 13 

1010 10 01 tl _7 

1001 9 1010 10 

Thus colours J and 10 will produce colour 9; 
colours 13 and 7 will produce colour ID. 

This principle may be extended to cover a 
combination of as many colours as required. 
For example: 

1001 colour 9 
1100 colour 12 
1011 colour 11 
01 10 gives colour 6 

f continued on next psget 
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Program 1 

10HODE5 

2$vt>U5 fiffl Jet* t**t *«i #rjphit» cur»o<*« 
38GC0L3-3 HEU 60K colour 3 ult* b*ckP»*ouiW 
4SX*e ft£M S*t *t*-*t *OS1tlO* 

SBfWVE rf,3*9 

fflPRlMT ' ft 
JSREPEKT 

•iflPifOCrKVvE 



MUWTIL KM2L9 S£M Y-> 
tMBND 

118PEF FWQCflOVE 
l£*nOV£ X-WC H£« M©v# 

lWff JUT'S- fieri £i»H* 

13BM0VE X,56e RE* Kovt 
l«Pfl|HT-fl" *6H Print 
17«MCS«MC 



-♦ «Cr*«n it "t*Ch#d 



lh# CtWtCt*'- In T.H* n*M frt*»lt.lO» 



icontmued from previous page} 

Nine thut the answer shows which bits arc 
set to 1 in only one of the colours.? 

Program i shows how ihc EOR method 
moves the letter A across (he screen. 

Layering of colours is best explained by 
using art actual example, so consider the 
folio wing problem : there arc to be two figures 
which will appear on the background, one in 
the far distance which will be plotted, and one 
in ihc near distance which will be printed. The 
near figure must pass in front of the far figure, 
and both figures must pass behind a fixed fore- 
ground object . 

As mentioned earlier it is convenient to use 
colour for the background, so this will be our 
starting point. For no particular reason we will 
choose colour 1 for the far figure and colour 2 
for the near figure, so we have: 

background OQOO colour 
far figure 0001 colour 1 

near future 0010 colour 2 

Applying the rules for HOR, if the two figures, 
coincide we will get: 

far and near figures 0011 colour 3 
Since the near figure must appear in front, 
colour 3 must be the same as colour 2. Now let 
the foreground be colour 4 — another 
arbitrary choice — and consider what happens 
if either or both of the figures coincide with 



the colour selected for the foreground. 

foreground 0100 colour 4 

far figure and foreground 101 colour 5 

ne^r figure and foreground 0110 colour 6 

both figures and foreground 0111 colour? 

fc Since the foreground colour must always be 

the one to show, colours 4, 5, 6 and 7 must alt 

be the same as the foreground colour 

We now have four different layers of colour 
and still have eight more colours that we can 
use — in mode 2. Note that as the figures are 
defined so far only four different colours will 
be displayed, although we have used a total of 
eight to obtain the layered effect. 

The reason for using EOR is that applying a 
colour using EOR has an on/off effect. If a 
character is Printed or Plotted using EOR it 
will appear on the screen, but if it is 
Printed/Plotted again in the same place it will 
disappear. 

Example: background -colours 0110 
character —colour 3 0011 

result - cotout 5 0101 

Thus printing a character in colour 3 on a 
background of colour 6 will result in the 
character appearing as colour 5. Now if the 
same character is printed again in the same 
place using the original colour 3, the following 
happens: 

displayed character -colours 0101 



re-print character — colour 3 0011 

result = background - colour 6 01 10 

This demonstrates thai printing once 

displays the character, and printing twice 

restores the background* 
It is usually beneficial to use colour as the 

main background colour since it will not 

change the colour of anything Exclusive Ored 

on to it, For example: 

0000 0000 
llll Old 



1111 0101 
Movement is simply achieved using the 
following general procedures: 
■Join the text/graphics cursors — if printing 

rather than plotting. 
■Move to the start point. 

■ Print the character. 

This gives a starting point and movement 
can be obtained by: 

■ Move to the current character position. 

■ Print the character, i.e., erase that which is 
already there. 

■Calculate the required new character 

position. 
■Move to the new position. 

■ Print the character at the new position. 
The routine in lines 4 to 8 may be written « 

a procedure and called to move the character 
whenever needed. 



electronics 



Spectrum 



MONEY QACK GUAH*MU 
CASSHTfS DESPATCHED 
WlTIHU 4| HOURS 



ABACUS CONTROLLER 



AVENGER 






A 



Of Ml !»*> SpK H 'A 
H*m» I h*»* HO*l l) 

torn n*m mux 
HWWd w# And \n 

tfw Ontv Or* I |T*H 



\* 



Developed to eliminate tedious swapping of plugs when 
LOADING or SAVING programs on cassette. 
IX SPECTRUM CONTROLLER Single switch selection of 
SAVE, LOAD & AMP modes. Built in amplifier and loud- 
speaker boosts Spectrum sound output. Price CI 4 35 
ZXfll CONTROLLER: Single switch selection of TALK, SAVE, 
C U E & LOAD modes . Buil t i n mic rophone speaker for fast and 
reliable program naming and cueing. Price £3.96 

A* Mm m rh* adwtiMnwU can bt vtnwd Mkn twy"9 ■' <*• But** 1 M <'t> 
Sh«C. Lonoon. **6 J** D«* Conrnuniemkyi*. W«* Sr*wi, Pen Tubal, 



AVENGER: This all action arcade-style game written in 
MACHINE CODE for the ZX Spectrum is f«nw*iic! You are 
tlyirvg over a mountainous planet terrain. Your mission is to 
attack, using lasers and bombs, launch pads, buildings and 
missile silos. Alien craft attack you with missises; guided 
missiles launched from the ground hum you out. But what aver 
you do don't hit the atomic power stations! 1 Continuous 
display of time, score, shields and laser temperature. Five 
levels of play end high scores. 
Price £4.96 foe. Also available for the ZX-81 I16K1 at £4.96 inc.. 

Available at W.H. Smiths 

SPECTRUM GAMES PACK 1 

DESTROYER Lawn to the twos of the ton*' to Incite rod destroy 
the submarine* oaf rx* they sink ihe merchant ship*. 
»j. . % ICE&EHG. Stow your caorHkw through rhicktrung pack lea 
to o«o l>p Mrvivori. 
BATTLE: Destroy msttle arm while avoiding mines 

^•irhat are out 10 get you. 
i. . -^ - ANDROID Rescuo th* mnera bttom 
v!3tfl 'PIT RESuCS thev e'fl 'Mpped in the 

flooding mines. ^| 

186 St. Helens Ave, 

Swan acta, W. Glam. 

Teh (0792) 60282 
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TOP QUALITY MACHINE-CODE 
PROGRAMS 



FOB THt 






Fruit Machine (32K1 f6 50 'Gash: &M€ 
Probably the best fruit machine implementation on the marker 
This program has it all . . - HOLD, NUDGE. GAMBLE, moving 
reels, realistic trims and sounds. 




Gala i lent (32 K} £6.50 

Fasi action version ol In© 
popular arcade game 4 lyn^s 
ol Galax .ins |in 2 initaal screen 
lor ma lions ) swoop down 
individually or mi groups ol two 
Or I Nee € Skill levels, hi -score 
rankings bonus laser bases 
and tn 

Superb sound etlgcls and 
graphics 




fcmdara p2K} es.so 

Sue n of me old 

classic arcade gamer with a lew 
extras 4fi marchmg mvaoets 
droo QOmOS thai erode your 
defences, and 2 type- 
spaces nip liy over releasing 
large combs which penetrate 
IhroL. refenees In- 

cron uily ni- score 

superb graphics and sound 






HJCDQ 



MICROCOMPUTER 



"*.""' ''? Alien Dropout (32K> ES. 50 

Arcade- style action continuing the high standards set by our 
previous programs- Flying aliens which fire, ai you and explode as 
they hit the ground- 




3p»C» Fighter (32K) £6.50 
■ ie- style game cased 

upon lealutes (rom DEFEMDER 
AND SCRAMBLE 5 types ot 
menacing alrens l>re at you 
and may attempt to ram you 
Separate atiack phases, luel 
dumps, asteroids repeating 
! aser cannon smart bombs hi- 
score ranking*; 6 %m levels 
sound effects 




Centipede (32K) £6.50 

Another incrndibto arcade lypp 
game featuring mushrooms 

Hies, spiders, and 
centipedes ol course Excellent 
graphics and sound 6 skin 
levels, h»- sCO«e rantiings. 
bonuses, and increasing 

7 as int> sp>de* s become 
more active and (he nu^' 
mushrooms Increases 



We pay 25% royalties for high quality programs. *** Dealer enquiries welcome. 




SUPERIOR TELEPHONE: 

SOFTWARE 0532-842714 

Oept. VC4 69 Leeds Road, a rum hope. Leeds. 



Pleas* add 50p 

per order 

Per P6P 

Add 1B% VAT, 



SPECIAL OFFER FOR CHRIST MASl 
Buy four of these excellent 
programs lot the bargain price 
ol juil £19.50 



1 



HUGE SELECTION -OVER 400 IN STOCK! 



HIRE 



ZX81/SPECTRUM 
PROGRAM TAPES 



Get the moil from your ZX81 or Spectrum at minimum cost by hiring 
program cassettes for full £1 each par fortnight (plus *0.p p/pj. 

Our *tock of over 400 tapes (up to 20 matter's original copies of the 
more popular one*! covert rnoit of the beat cassettes advertised In 
this magazine— #n0 mart; thrilling mm arcade and adventure 
games, leslsot skill, realistic simulations and a wide range ol militias 
for hviirtess, muiti-indaxmg, banking, toolkit and graphic aids 
You can switch trom zxei to Speniirum membership at any lime by 
paying the balance, and hke up la ihree tapes at a time. Our regular 
Illustrated magazine 'Computers rial' la ported free IP all members, 
wllh Its product and software reviews plus our unique 'Top Twenty' 
ZX tapes chart based on members' scores, and some special offers, 

"An exceptionally professional ami thriving 

organisation with, even, a most readable 

newsletter"— review in Eric DeesorTs "Guide to 

ZX Spectrum Resources." 



i 



Jmx aA 



The Sinclair Owners' 
SOFTWARE LIBRARY 

Heather Callage. Warren Road. 
Lias. HerilsGU33?DD. 



Dept. YC, 



Yes, plaaaa— I'd Hke to foln for the next 12 months. Pleas* sand on 
money -back approval my magazine, descriptive library catalogue and 
order forms, on the understanding that II I'm not delighted wllh your 
service within 2& days you win refund my money In full 



NAME 



ADDRESS. 



.Til. 



I enclose cheque' Postal Orders lor: 

□ £8 50 for ZX3t membership (overseas £2 extra in each case} 
U £9.50 for Spectrum membership 



JOYSTICKS 



i 





ZX Spectrum /ZX81 



FOR ONE JOYSTICK AND 
INTERFACE MODULE 



BUILT, TESTED & READY FDR USE 



* NO SOLDERING, plugs into rear expansion port 
between ZX and Ram Pack, Printer pr Microd rives. 

* TWO JOYSTICKS connect via one interface module. 

* NO SPECIAL PROGRAMMING, Joystick I 
operates as keys 5 to 8 through Irtkey tntt ruction. 

* IMMEDIATELY COMPATIBLE WITH ALL 
CURRENT SOFTWARE using arrow keys for 
movement. 

* INTEGRAL 4 FIRE' BUTTON 

FREE 'Video Graffiti' listing + full instructions. 

Sand ADDRESS Jm j CWO to: 

A.Q.F* HARDWARE, D«pl YC, 

26 Van Goon Plata, Bognor Rofln. west Suiitx POS2 98Y 



QTY 



ITEM 



JOYSTICK 



INTERFACE MODULE 



2x SpectrumQ ZX8 1 Q Pimm tick 



ITEM PfllCE 



6,09 



14.W 



FINAL TOTAL 



TOTAL 
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—then why not try our 
war games for the 




Fed up with Space Invaders? 
Fed up with moving IM.S.E.W. in seemingly 
endless Adventure games? 

exciting range of challenging 
SPECTRUM/ 16K ZXS1I DRAGON 32 

1. PHIVATEEH. 

A brand new action- packed battle game for the 16K ZX81. How many enemy ships can you 
sink, Will von bo promoted to Admiral or discharged from the service? 

2. TYRANT OF ATHENS, 

Can you suVive long enough to turn Athens into the most feared state in the 
Mediterranean? Train troops, build warships, fight battles by land and sea against hostile Greek States and the vast 
Persian Empire. Many more features in this very addictive game. 

Price: DRAGON £6.95 ZX81 £4.50 SPECTRUM E5 50 

3. ROMAN EMPIRE. 

Your aim is to conquer the hostile countries surrounding Rome. Build armies, appoint Generals and 
fight campaigns. This challenging game takes full account of morale, fighting efficiencies, leadership ability, etc. 3 levels 
of play, Price: 2X81 £4.50 Spectrum £5.50 

4. PELOPQNNESIAN WAR. 

Set in Ancient Greece from 431-404 BC, covering the Great War between Athens and 
Sparta. Your goal is a final victory over the Spartans but you will need all your skill in a combinatory of diplomacy and 
military force before you even stand a chance. 3 levels of play, Price ZXS1 only £4.50 

5. SAMURAI WARRIOR. 

How would you have fared as a Samurai in 13th Century Japan? Face challenges from 
Samurai and bandits. Are you a survivor? Or will you be forced to commit ritual suicide?? levels of play, a most fascinating 
game. Price: DRAGON £6.95 ZX31 £4.50 Spectrum ££.50 

6. WARLORD. 

A challenging game of analytical skill set in 13th century Japan. You control a village and must meet 
attacks form other armies, combat challenges from other warlords and their Samurai, attach and defeat pirates, make 
raids for gold or slaves and feed your village. Price: 2XXB1 C4.5Q. Dragon £6.96 

Cheques and POs please, made payable to M. C. LOTH LOR (EN 

Dept. VC2. 4 Granby Road, Cheadfe Hulme. Cheadle. Cheshire SK8 6LS 



SOFTWARE HOUSES, 
WHOLESALERS, DEALERS 

YES. 
WE MANUFACTURE 



DUPLICATING - Need 50 - 50,000 
Program Copies within 1 days? 

Short-run in-cassette copying, high-speed volume 

duplicating, with on-cassetie body priming, labelling. 

over- wrapping, blister-carding etc And YES -we 

verify our work - methodically . 

BLANKS - Need any tength blank 
cassette for copying of re-sale? 

We manufacture tapes in bulk, with or without boxes. 

as well as our own fully-packaged standard length 

products. 

We use high quality batch certified HM- 1 260 tape . for 
error-free copies. 

Please ring or write to Nigel Boyle today for ru« details - a» 
enquiries and materiel treated in tho si nciesi confidence 

Write to 

Bl&l Magnet k:* yt 

FtM(M*1 

London SwiizBR 



01 233 5955 



BiBl Magnetic* Limited. 

101/105 Plough Road, London SW1 1 2BJ 



PRICE BREAK-THROUGH ON 
EXTRA MEMORY FOR ZX81 ! 

TheNEWEcanoTEchlGKRAM PACK 

add* 16-tlma* mere memory to your ZX81 el a budget price! 



Fully assembled, tested and 
guaranteed - neel and compact. 
fits snugly to eliminate wobble. 
Compatable with ZX Printer. 




ONLY £19.95 1 



plua Et, SO past A pecking 
to anywhere in the world 



Full refund it not fully satisfied - simply return within 
14 days of purchase. Allow up to 28 days for delivery. 
Fill In the coupon below and send with cheque or P.O. 




To: 

EconoTech. 30 Brockenhuril Way. London SW1S 4UD 
Please send me ... 16K HAM Packs © £19.96 each, 
plus El .50 pc*l end pecking. 

Name 

Addraaa 
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m: A LA MOD 



If you have seen the advertising leaflets., or 
even been lucky enough to see the games 
produced by companies like Acornsoft, you 
will probably have been impressed at the 
quality of ihc multicoloured figures used in 
the graphics, jusi as impressive is the speed 
wiih which the figures are plotted on to and 
off the screen. 

The most obvious way to reproduce these 
figures would be to use a combination of Rot 
and GCoL commands. Plot commands in the 
range 64-7 1 will allow plotting of single pixels. 
The GCol commands enable changing of the 
Plotted colour. 

Even with the speed of BBC Basic this 
method is not fasi enough for games 
applications and consumes a prodigious 
amount of memory, even for a small figure. 
The use of assembly routines to do the 
equivalent, passing the commands and values 
to the machine-operating system — MOS — 
via the Oswrch routine does not significantly 
increase ihc speed, although it consume* less 
memory. This is not a failing of the assembler, 
but a reflection of the efficiency of the Basic 
interpreter which also uses Oswrch. 

An alternative solution to the problem is to 
use the user-definable characters. By carefully 
designing pairs of these characters and by 
using 'Or' plotting, all four colours can be 
produced on the screen within ihc confines of 
a single-character cell. 

The best way of passing all this information 
to the screen is to assemble a string containing 
both the characters to be plotted and the 
control characters — see User Guide page 377. 
An example of i his is given in listing 1. 

The listing creates four user-defined 
characters which arc Ored together on the 
screen to give the ibree displayed colours. The 
first two characters are plotted onto the screen 
in colour 1. The second two characters are 
overlived on top of the first two in colour 2. 
By Oring colour 2 on top of colour 1 , any 



pixels that arc turned on in both colours are 

displayed in colour 3. All of this information is 

contained in the S string which can be 

interpreted as 

GCOL 1. PRlMT CHRS(226> CHflSiZZ&l : 

backspace : backspace GCOL 1 2 ; PRINT 

CHRS{226U227) 

The D string is similar using character 255 to 

overprint the figure in the background colour. 

This again uses vast amounts of memory 
and is limited to the speed of Basic, or, via 
Oswrch, the MOS. It has the added dis- 
advantage that there is no easy way of 
realistically exploding or assembling the figure 
out of hyperspace. 

The one advantage of both these method* is 
that they will work on the other side of the 
Tube — when the second processor becomes 
widely available. 

I will now show two ways of com rolling 
screen memory directly to produce a figure 
identical to that produced by listing 1. I will 
only be describing how to use mode 5 
although similar considerations apply to other 
multicoloured modes. 

In order to understand how to control screen 
memory directly, it is necessary to investigate 
the way the colour information is coded. The 
mode 5 screen has a resolution of 160 by 256 
pixels, controlled by a 10K block of memory 
from &5800 in a 32K machine, & 1 800 in a 
16R machine. Simple arithmetic shows that 
each byte controls four pixels. These arc 
arranged from Himem upwards as blocks of 
eight bytes controlling what would be a 
character cell of a 40 by 32 character screen. 
The first eight bytes control the character cell 
in the top left-hand corner; the next eight, the 
cell beside it — and so on. 

As each byte controls four pixels, all four 

pixels have to be accounted for when deciding 

which value to set the byte to. Each pixel has 

an ordinal value and a colour scaling value. 

(continued on page 95/ 



100 


MODES 


110 


VDU 19,2,4,0,0,0 


120 


FOR X7.S&5E40 TO &5F40 STEP B 


130 


! X P /.=&070E0C0B; ! (X7.+ 4>=& 10303007 


140 


! <X7.+8>=0; ! (X7.+ 12)=&A5D2A55A 


150 


! (X7.+ 16»=0: ! (X7.+20)=&A55AA55A 


160 


• (X7.+24>-0; ! t X7.+2S) =&EEFFEECC 


170 


FOR N-0 TO 100: NEXT 


180 


FORD7.=0 TO 28 STEP 4 


190 


! <X7.+D7.r=*0 


200 


NEXT:NEXT 


210 


GOT0 12d mngZ 



If you have ever wondered 

how Munchymen, Space 

Invaders and their ilk make 

it on to the small screen 

Fintan Cuiwin lifts the veil 

of mystery surrounding 

their genesis. Discover 

how to conjure up similar 

effects on mode 5 screens. 



99 REM LISTINGl 

100 PROCINITIALISE 

110 MODES 

120 VDU 19,2,4,0,0,0 

130 VDU5 

140 FOR X7.=0 TO 1216 
STEP 32 

150 MOVE X7., 640: PRINT 
T*S 

160 FaRN=0TO30;NEXT 

170 PRINTD* 

180 NEXT 

190 GOTO 140 

1000 DEFPROC INITIALISE 

1010 VDU23,224,&B0,&C0, 
&E0, &70, St7A,&0S,&02, 8«05 

1020 VDU23,225,&00,&00, 
&00 1 &O0 , &AC , &5E, * AF , S.5E 

1030 VDU23,226,k00,&00, 
S<00* &00j &0S,&3A, St3D, MA 

1040 VDU23,227,&00,&00, 
&00 , &00 , &5C , Sc AE , &5F , & AE 

1050 VDU 23,255, tcFF,8cFF, 
ItFF , &FF f SeFF , S<FF , S*FF , &FF 

1060T*=CHR* ( 181 +CHR* (0> 
+CHR* < 1 ) +CHR* (224 ) +CHR* 
(225) +CHRS (81 +CHR* (8) + 

CHR* < 18 > +CHR* ( 1 ) -r-CHR* 
<2> +CHR* (226) +CHR* <227> 

1070 D*=CHR* (8>+CHR*(8) 
+CHR* < 1 8 > +CHR* ( ) +CHR* 
(0>+CHR*C255>+CHR*<255> 



1080 ENDPROC 



Listing t. 
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INSTANT IMAGE TRANSFER TO ZX SPECTRUM 



RD DIGITAL TRACER £49.95 




'\ i 



[nmtadwd 

pnntouli! 



W> DIGITAL TRACERS) ci 



Pieaie mid m* 

£49 95 «ach I *nctoi« payment o( C 

Name' 



Send to RD Ubotataiw*, D*pt YCF, S Kemiwly Road, Dan<s End. 
Woifi, Hull SGI 2 OLU 
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The high resolution colour graphics oi The ZX 
Spectrum permit accurate presentation of complex 
or irreoulctt images - mops, technical drawings, 
even personalities. But entering individual co- 
ordinates for unusual shapes can be tedious and 
time- consuming 

The new RD DIGITAL TRACER cuts out much 
tedious plotting. It provides instant transfer from 
original to display file - for screen display in 
colour, ZX printer printout, or retention on cassette 

The RD DIGITAL TRACER is of immense benefit 
in many fields - for geographers and weathermen, 
for engineers, architects and technicians, even for 
budding Leonardo st Designed for use with the ZX 
Spectrum, the RD DIGITAL TRACER as supplied 
is compatible with ZX 81, although high- resolution 
colour graphics cannot be obtained on ihis machine. 

The RD DIGITAL TRACER is available only 
from RD Laboratories The price of £49,96 includes 
P fit P and VAT Send your cheque now for delivery 
in 28 days. {Cheques payable 1o "RD Laboratories ".) 
The RD DIGITAL TRACER is supplied with tracing 
sheet, software cassette, and full instructions on 
use. 

R D Laboratories 

Kannidy Rouf, Dana End, Wars, Hart*, BOIB DLLi 
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new,., bigger... BETTER... 

BUFFER s ^ c P RO 

We are MOVING 100m up the road to: 

310 Streatham High Road 

London SW16 



The World's otdest Sinclair orientated software 
shop packed with goodies for 

ZX81 & SPECTRUM 



Open 10.30 to 5.30 Tues. to Sets, (closed Mons.} 

***** 

Pfease send large SAE for catalogues and 
indicate for which computer 

Telephoned Orders (Access or Visa Cards) on: 

01-769 2887 

Please make cheques payable to 
BUFFER MICRO LTD 



QCP- FORTH! 

♦FULL FIG 79 STANDARD 

(MON DISK} 
♦FASTER THAN BASIC 
♦EASIER THAN MACHINE CODE 
♦SUPPORTS ZX PRINTER 
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♦TAPE & DOCUMENTATION . . . £10 
GAMES PACKS 1&2 
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PjO 1 .«w**dw: Robot cti*#». N»". I#u*ie. Mwi A4mntw* Mt 

UTILITIES PACK 

Enhtnc* yam BASIC Pfthjum* with the art ot mthA m*tr^rw end. 
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GAMES PACKS 



£6 eacK 



UTILITY PACK . ES 

•"COMING SOON"* 

PILOT: the educational language 

ALL PRICES INCLUDE VAT & P&P 
QUAUTY STACKABLE CASSETTES 
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(cQtitmtMtt from pugs S3) 
This is my own terminology to avoid 
confusion with the user guide The ordinal 
values of she pixels are, from left to npht- 
8,4,2,1, The colour-seating values are for 
logical colour 0, 1 for logical coloux 1 , 1 6 for 
colour 3 and 17 for colour 3. 

Each pixel is set by multiplying its. ordinal 
value hy the chosen colour-scaling value The 
results of all four pixels arc added [ogcthei to 



gm a number in the range C to 255 which 
when sent to the screen will give the required 
result 

Two examples should make this a little 
clearer. Suppose we want to switch on the four 
pixels in the colour sequence 3,J,!,0 . '.he 
calculation is 

<B ■ '7. i4 ■ 161 + (2*T> + 11*01 ~ 202 
or the converse sequence 0,1,2,3 

M 4 t*» 1) + |2« 161 ■ 'i ■ i?l * 37 



lOfl PRQCVi'iSL'l-.Bl [ 

PtOOFi 

VUU I*, !, 4. 

«EM 

CfttX p*H 
ISO GOTO w» 

■ 
2*6 Oil d*. ',*. 
27© D1H T>. 2SS 
2SG FOR UX-DX to tr. 

BTEF * 
29* REHO V*J •LK«VXtMnt1 

FOR opt 
31,6 PX-TX 

trjpT opt 

34* S1A IM 
ISO LDA C*3E 

-Tft J. 7 1 
Ldfl £■ 
Stfl J. 
(M .«wvi JSft pJjui* 

404 JSfi a»l 



41* 
43* 

44<- 

4B* 

4*0 
470 
484 
44e 

-.,».- 
11* 

S4« 

S59 
5*0 
376 
SM 
!Mi» 

61* 

&2* 



JSR ( !•«■ 


kAi 


ADC 


JSR to* 


-,-..- 


STfl t^J 


BEG W2 


U0 


RTS 


Bi* K**aj 


476 


.ami LDI t4flf 


RTS 


sen 


i -socii NOP 


.eilAFia tDV ; 


t>4(9 


flfcFP 


.Alt (.0* - 


T»* 


16. 


yip 




t*K 


DEV 




Dfc» 




730 


BW iDOBl 


RT6 


r#t 


RTS 


.el**.- L&r EMF 


730 


1 


lua e* 


?*» 


NEXT 


ST A t|.7«t,r 


77* 


ENDPROC 


QCY 


BSfl 


DATA t07*C«CIMI. 


E'< L bi u 




■;1«M30Q 


ids 




DATA O.&ASDl-- 


. kne CUC 




DATA tf.*AS5fc 


CLD 


M* 


DATA e.&eCPff 


LtW 170 






ADC ce 






SI A 






IM 4 71 




Listing 3 



1*1 



To verify this, put your machine into mode 
S and Poke locatioms'&SFJO and &5E90 with 
the calculated values. There remain the 
problem* of defining the figure on a grid, 
calculating the values and sending these values 
to the screen. 

listing 2 uses the Basic indirection operator 
— Fling. This is similar to the Poke 
operator which sets one byte of memory, Pling 
tea four sequential bytes. 

The way that Pliitg works is initially 
confusing. If the four bytes thai you wish to 
set are — not hex — Al B2 CJ P4, then the 
number that should be P linked is — in hes — 
&D4C3B2A1, If you stick to hex then apart 
from the value of aero, there are always eight 
digits in the number to be Pimped. 

Listing 3 gives the same figure, but this time 
the data is seni to screen memory via a 
machine-code routine. I will not explain the 
way the machine code does this, but will just 
give the relative timings it takes for each of the 
nuiiincs io send the figure across the screen 
one hundred times; 

LISTING 1 388sec5 

LISTING 2 eSsecs 

LISTING 3 16secs 

The other disadvantage of addressing screen 
memory directly should now be obvious.. The 
codes as presented will only produce figures in 
the defined character posiiions, not as ihe first 
two methods will allow ai any place on the 
screen. 1 do not think that for most uses ihis is 
a significant restriction. The advantage that 
these method* do have is that the figures can 
be assembled or exploded in a most 
spectacular manner. ■ 
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SOUND with SINCLAIR 



MAKE AMAZING SOUND EFFECTS 
WITH YOUR ZX 81. 
TIMEX Sinclair 1000 
or SPECTRUM 

THEZ0NX 
£25.95 
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MEniUPAK 1 6H For those jus! selling out on the road lo 
real compiling, This pack transforms The ZXB1 from a Toy to a 
powerful computer. Dole storage, expended programming and 
comple* displays become feasible- 
For even greater capacity, memory pecks can be added 
together (16 - 16 - 16K or 16 + 32K). The MEMOPAK 32K »nd 
the MEMOPAK 64K offer large memories at economical p- 



• 



The 



lutlflUvJlLU The screen display behave* as a "window' on 
a large sheet of paper an which a labia of numbers is laid out. 
The maximum siie oi the table is determined by the memory 
capacity, and with a MEMOPAK 64K a table of up to 7000 
numbers with up to 250 rows or 59 columns can be specified. 
Each location in the Table can be either a number which is keyed 
in or a formula which generates a number. Every time The 
command to 'calculate* is given, all the formulae in Ihe table are 
re -evaluated Spreadsheet analysis started as an aid to 
cash-Now analysis, bul this powerful tool has now been 
generalised and MEMQCALC with its special ability to perform 
iterative calculations is invaluable in the performance of 
numerical tasks. 
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16K £26.00 
32 K 
64K 

HRG £34 70 
Cl/F 
MEMQty 
Z80 ASSEMBLER £26.00 
KEYBOARD 
WITH BUFFER £43 43 
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M Cm UP AK HnG This pack breaks down the constraints 
impoi&d by operating a) theZXSl character ieval and allows 
high definition displays to be generated All 248 ■ 192 
individual pixels can be controlled using simple commends. 
$nd ihe built in software enables the user t* work interactively 
ai the dot, I me. character, block and page levels Scrolling, 
flashing and animation are all here 



MEMOPAK Centronics l/F n™ basic commands 

LPRINT, LUST and COPY aie used to print on any 
CENTRONICS lype printer. All ASCII Characters are generated 
and translation takes place automatically within the pack. 
Reverse capitals give lower case. Additional facilities allow high 
resolution printing, The 'oil capabilities ol your printer are now 
under the control of the 2X81. 



JO 
•"39.90 

29.90 







To ensun - expectations are realised, care is taken at every 

■tag* o anticipate your frustrations 

and to forestall them. For example: 
A) V ire cumulative e.g. 16K and 32.- 1 to the 
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rlair 16K RAM ; 

nonly used co- s (such as 

•»be 
a evoked by a few 



Tygi r i 



,1 ASCII and 
ngjheLLfST, 

X81 ihrough 
C drawing 
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ng for. 
T98:-: 

boards and more software pack -ig a wcrdprocessor and an 

RS232 Interface. 

MEMOPAKS may be ordered by post Ichequs. Access Barclayterd 

- make cheques payable to 
. de C2-0Q per unit for packaging and 

00). 



We want lo be sure you are sa r jr Memopak - so we offer 

a 14-day money heck guarantee on ail our produ 

mnoTccn 

MEMOTECH LIMITED, WITNEY, OXON. 0X8 6BX 
TELEPHONE (0993J 2977 TELEX 83372 MEMTEC G 



A DISPLAY of the character set of ihe ZX 
Spectrum obtajned using the three lints of 

10 FOR s - 256 TO 32 STEP 1 

15 PRINT CHR$ k, 

26 NEXT x 
is shown in figure I. From the character sel 
Summary in the Sinclair manual it may be 
noted that each character is assigned a unique 
code in the range to 255. However some 
codes are not used, and others are used as 
control characters. There are only 224 
characters that can be displayed on the screen, 

— codes 32 !0 355 inclusive - see range of* 
values in line 10 of the program. 

The characters having codes in the range 32 
to 127 inclusive, are stored in j block of read 
only memory — ROM - between memory 
addresses 15616 to 16383 inclusive Each 
character is defined by the contents of eight 
successive memory bytes, 

The space character - code 32 - is stored 
in the eight bytes in I he address range 1 56 ] 
to 15623, and successive code* arc correspond- 
ingly stored in successive blocks of eight bytes. 
The eight bytes of any of these characters are 
stored in memory ranging from address 15616 
+ (8"(code-32)> to address 15632 ♦ 
(8 "{code- 32}}, For example, the + character 

— code 43 — is stored in the memory address 
range 15704 to 15711, You may Peek into 
these memory locations using 

10 FOR x ■ to 7 
15 PRINT PEEK HBTOS 
20 NEXT ., 
26 STOP 

ro obtain a display of the contents of each 
memory location. The values are 



Memory 
address 

15704 
15705 
15706 
15707 
15708 
15709 
15710 
15711 

Figure 2. 



Displayed 
contents 
decimal 





8 

8 
62 

8 

B 





Memory 
content* 
binary 
00000000 
00000000 
00001000 
00001 000 
00111 no 
00001000 
00001000 
00000000 



ZX 





When the ZX Spectrum displays this + 
character it interprets the bit pattern such that 
is paper and 1 in ink, and it is displayed 
using an cight-hy-eight picture-clement - 
pixel — grid, as shown in figure 2, 

Program 1 listed below may be used to 
display, for an inputted character code, the 
eighl-by-eighl bit character definition and the 
p:xd grid definition boosted by a factor of 64. 



321 



2 BORDER 4 

4 PAPER 6 

5 INPUT code 

12 PRINT AT 5,6, The charade* a 
code 

25 FOR x =- 1 TO 8 

30 L£Tj- 15815* 8" {code 

32 LET fl ■ PEEK , 

40 GO SUB 150 

50 NEXT x 
150 FOR n = 1 TO 8 
156 LET y-Q-2 
165 LETr=p,-i!NTy*2l 
175 LET*#-CHR$ (48* rl 

177 PRINT AT 7 + *, 12 n;al 

178 IF a$ - "0" THEN LET aft - " "' 
178 IF a* - "V THIN LET e* = "■ 
180 PRINT AT 7 f x, 28 - n;e$ 
185 LETg*INTy 
195 NEXT n 

200 IF i^8 THEN PAPER 4 
210 IF x ^8 THEN STOP 
225 RETURN 
firogti/n f 



CHRS 



Character codes used with program 1 must be 
in the range 32 to 127 For example, when 
code 127 is inputted, the etght-by-cight binary 
bit pattern and corresponding eighl-by-eight 
pixel grid definition , magnified by a factor oi" 
64, for the ® character is displayed, figure 3. 
Program 1 may be modified so that you can 
obtain a display of the eight-by eight oil 
pattern and pixel-grid definition of a character 
entered via (he keyboard, in this case the 

Ftgurt 3 



HAR/C 

keyboard-entered character is converted to the 
corresponding code using the InkeyS (unction. 
To do this you must change lines 5, 12 and 30 
to 

5 IF iNKEY* - " THEN GO TO 6 

12 PRINT AT 5.6; The character re "; Zt 

30 LET j= 15615 +8*<CODEZ$ 321 ~X 
and insert the additional lines of program 
3 PAUSE 10 
10 LETZ*-INKEY* 

With the modified form of the program you 
cannot input all the characters with codes in 
the range 32 io 127 inclusive, For example the 
I character — code 123 - is excluded. Bui the 
modified form of the program docs allow you 
to enter most characters directly without 
looking up the character codes in the character 
set sumrtK 

The characters stored in ROM cannot be 
changed, and therefore if you require to 
display additional characters, you may define 
them and store them in random access 
memory — RAM 

It is possible to define up to 2 1 user-defined 
characters which require 168 bytes of 
memory, and the area of RAM reserved for 
them has the address range 32600 to 32767 in 
the 16K Spectrum and the address range 
6536S to 65535 m the 46K Spectrum. 

The address of the first byte in memory of 
any of the user-defined graphic in characters 
may be determined by using the Vsi function 
in the form 

PRINT USR 'user defined graphic symbol" 
and the computer outputs to the screen the 
appropriate address- For example 

PRtNT USR "D" 
outputs the address 32624 for the 16K 
Spectrum, and 65392 for the 48K Spectrum. 

The arcs of RAM used for the user-defined 
characters is iniTiaH&cd, n switch on, with data 
bytes which define the alphabetic characters A 
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the 






Trevor Terrell and Robert 
Simpson provide character 
forming advice to help 
Spectrum users define 
their own graphics. ^ 



these 
from 



to U, The eight bytes or any of 
characters arc stored in the memory 
address Addr + S'(eode- 144) to address 
Addr+7 + B"(code-144J, where code has * 
value in the range 144 to ! 64 corresponding to 
user-defined characters A to U respectively, as 
given in the character set summary. Addr is 
equal to 32600 for the I6K Spectrum and n b 
equal to 6536S for the 4SK Spectrum. 

For example, in the 16K Spectrum, if you 
examine the corneal of the eight bytes c»f 
memory with addresses from 32672 to 32679 
inclusive, you will see that the J character in 
binary- form as 



Memory 


Memory 


address 


contents 


32672 


00000000 


32673 


00000010 


32674 


00000010 


32675 


0Q00OD10 


32678 


01000010 


32677 


01000010 


32678 


00111 TOO 


32679 


00000000 



A simple way of proving thi$ to yourself is to 
ran Program I with line 30 changed to 

30 LET j = 32589 + BNcodo- 144> + x 16K 
or 

30 LET | = 66367 * 6*(code 144) * x 48K 
shown in figure 3 you must first define the bit 
probably be of very little use to you because 
the same characters, A to V a cxis! as pan of the 
character set stored in ROM. However, 
because the user-defined characters are stored 
in RAM you can generate your own character 
by writing the appropriate eight bytes into any 
of the 21 user-defined graphics memory areas. 
For example, to obtain a character of the form 
shown in figure 3 you must first define the bit 
pattern of each byte of the character. In this 
example we have 

0Q001000 

00010100 

00100010 

01000001 

0QTO001O 

00010100 

00001000 

oooooooo 

Let us assume that this character is to be 
identified as I he user-defined character D, 
then we must siore ihe above bytes in memory 
addresses Addr to Addr +7, where Addr is 
equal (o 32624 for the 16K Spectrum and it is 
equal to 65392 for the 48K Spectrum. We can 
do this using 

POKE Addr . BIN 00001000 
POKE Addr ♦ 1. BIN 000 WOO 
I I I I 

I I I I 

I I I I 

I I I I 

POKE Addr 4 7, BIN 00000000 



RETURN 

IflNDOMIZE 5R 
E NEXT PAUSE i_r 

GC B GO TO FO 

IUE BORDE 3E 

|5E H 

SR 

'E FOR 

-INE 

HR$ 5TP$ 
JT EXP 
fll 

:re 
*ri -'qponhl 



L 

R REM 

STORE 

OUT 

<PER IN 
GE CLOSE 
MAT 

= •'. = 
USR IN 
L-N RTN 
UR1- CODE 
$ POIf 
JIHC 



C1_S IP 

RINT POM 

RD INPi. 

CO NT : 

Tf* PEPlD 



n opei 

DEF F 
AND QP 
PEEK mE E 
RC 

AL$ Ti 
- PI INI 






Figure I. 

To examine the binary bit pattern and pixel- 
grid definition of ibis defined character we 
may use program 1 with line 30 changed to 
30 LETj^ 32599 + 8* [code 144) + xl6K Spectrum 
or 

30LET j ^65367 * 8*(code-144l + x48K Spectrum 
To include a user-defined graphic character 
in a Basic program you enter graphics mode 
and access the character by pressing the 
appropriate alphabetic symbol key A to L\ For 
the above example to display the diamond 
character at the centre of the screen you enter 

PRINT AT 10.15; 
Where 0' is obtained by putting the computer 
in graphics mode and pressing the I> key. This 
character is used in the simple game shown in 
procram 2, in which treasure has been 



randomly and invisibly buried in one 
character square of the screen display. The 
treasure is found by moving the character 
upwards or downwards by pressing the u or d 
key respect ivety, and left or tight by pressing 
the L or R key, until the character is on the 
character square tthcre the treasure has been 
buried. The number of moves Taken u* find 
the treasure is then displayed. 

The eight -by •eight pixel grid pat i em enables 
2 1 8 1 8 ( L .8446744E + 19) different characters 
to be defined, however you can only have 2 1 
user-defined characters. To create more 
character* you can use the Over I statement, 
which permits one character to overlay 
another character, but note that coincident 
inked pixels are written as Paper, ■ 



Ptogwn 2. 


k*s'r Ofl k»B J, r") THEN GO TO 85 


16K Spectrum 


92 IF iNKEYSO"" THEN GO TO 92 


1 POKE 32624 BIN 00001000 


93 PRINT AT i,y;" " 


2 POKE 32625. BIN QOOtOlOO 


95 IF k* - "u" THEN LET x ■ * 1 


3 POKE 32626. BIN OQIOOOlO 


115 IF *<0THEN LETx=Q 


4 POKE 32627. BIN 01000001 


125 IF k* = "d" THEN LET x=x+1 ■ 


5 POKE 32628, BIN 00100010 


135IFk>20THENLETx = 20 


6 POKE 32629. BIN 00010100 


14&1F kfi*T THEN LET y = y-l 


7 POKE 32630, BtN 00001000 


155 IF y<0 THEN LFTv-O 


8 POKE 32631, BIN OOOOOOOO 


165 IF kS = "r" THEN LET y-y + 1 


or 


175IFy>31 THEN LET y 31 


48K Spectrum 


226 PRINT AT x.y; " 


1 POKE 68392, BIN 00001000 


236lFx = r AND y=c THEN GO TO 350 


I POKE 65393. BIN 00010100 


240LETn-n + 1 


3 POKE 65394, BIN 00100010 


250 PRINT AT 21,0; "Number of Move* 


4 POKE 65395, BIN OlOOOOOl 


;n 


5 POKE 65396. BIN 00100010 


260 GO TO 65 


6 POKE 65397, BIN 00O10100 


350 FOR g = 10 TO STEP ~1 


7 POKE 66398, BIN 00001 000 


356 BEEP. 1.0 


9 POKE 65399, BIN 00000000 


366 NEXT g 


10 BORDER 5: PAPER 6: INK 


370 FLASH i: PAPER 4 


FLASH 


375 CLS PRINT AT 10.10, WELL 


12 LET n»0 


DONE' 


14 CLS 


385 PRINT AT 12.3. Treasure Found In 


2SLETr*INT(flND*20J 


" J ;n;" Moves" 


35LETc-lMTfFlND*3lJ 


390 PRINT AT 1M; "Press Key G TO 


45LET*«INT(RND'20] 


Go Again" 


55 LET y» INT (^0*31) 


400 PRINT AT 18,4; "Or Pross Key S To 


60 IF * - r AND y *>c THEN GO TO 46 


Slop" 


65 PRINT AT x,y; 


420 IF NOT (INKEV* - "G" OR 


85 LET k* = INKEYS 


INKER'S) THEN GOTO 420 


90 IF k*-"' THEN GO TO 85 


425 IF 1NKEY* "G" THEN GO TO 10 


91 IF NOT (k$ * ,r u" OR kS = 'V OR 


430 IF 1NKEY$ - "S" THEN STOP 
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ZX-81 



FigureS, Bern display. 

4 REM 

17267 



17219 18432 
17236 
17258 
17280 

173B2 



17324 

17329 13542 



DISPLfiV 

LD HL MN 

LB BE NN 

LB BC NN 

LBIR 

RET 

128 8 169 



1 33 6? 6? 

1? 8 72 

1 285 8 

237 176 

28 1 
183 173 118 



(17219> 
C 18432) 



29 
38 
31 
32 
33 
34 
35 
181 



55 51 
53 53 
128 
128 
8 128 
128 8 
181 
118 



39 48 
53 53 
8 128 
128 
8 128 
123 8 
181 181 



54 39 
53 53 
8 128 
128 8 
8 128 
128 8 



51 55 
53 53 
B 128 
128 
8 128 
128 8 



181 181 181 



C2293) 



36 8 183 179 167 176 132 167 

183 118 

8 8 45 44 43 42 41 48 39 38 118 

8 8 8 8 8 

LD BC NN 10 4 

CALL NN 205 245 8 

LB HL NN 33 72 

LB B N 6 110 

PUSH BC 197 

PUSH HL 229 

LD fl CHL> 126 

RST 16 215 

POP HL 225 

POP BC 193 

INC HL 35 

DJNZ 16 247 




17349 18562 



LB HL NN 33 125 64 
LD CNN) HL 34 41 64 
JP NN 195 7 3 



16589 
16425 



tvprtfignt 0**4 Hert* TWO 



Ftguro 4. Coda map. S&* oho page 102. 


FILIST 






17037 


LD HL NN 


33 70 64 


(141 > 


INC (HL) 


52 


< 66) 


LD fl CHL> 


126 




ADD L 


133 




LB L A 


HI 




LB <HL> C 


113 




RET 


201 


CHGMV 






17143 


LB HL NN 


33 55 6? 


<247) 


LB ft CHL> 


126 


( 66) 


ADD N 


198 128 




LDCHL) R 


119 




RET 


201 


PROVE 






17151 


LB HL <NN) 


42 7 64 


<255> 


LB ft CBE) 


26 


C 6€> 


LB C ft 


79 




LB ft <HL> 


126 




LBCHL) N 


54 8 




LDCDE) ft 


IS 




LDBfl 


71 


■■ 


RET 


201 



If YOf iiave followed the series cyanides io 
date, you should have managed io produce a 
game which consisted of ■ chessboard and 
logic which restricts the possible moves to 
only those that are legal, providing two- player 
chess. 

Examining th* memory map of the game 
you may have noticed that a significant 
proportion of the code is used in creating the 
board, which is big by ZX-Sl IK display 
standards. If some way could be found to use 
the display file saved on tape and s minimal 
file "to boor", then we would have enough 
space io write a shoo computer playing 

routine. 

One further point should be explained. It is 
not possible to give a good opening or finish to 
the game because that would require slightly 
more code thin we have available in the IK 
game. We actually have only 672 bytes, 

The game, therefore, starts off with the; 
computer playing white and either the King's 
pawn or the Queen's pawn moved forward one 
position. The following describes the machine 



code and techniques used in the creation of my 
IK ZX-81 chess program. In order to produce 
the code you will require a machine with at 
least IK of memory. The code has been 
created using a JK machine, there should be 
no problems using I6K if the procedures 
given are followed and RAM top is lowered to 
IK before loading from tape. 

First the Basic program consists of: 
Una Function 

1 A Rem statement From address 166*4 to 
17186 

2 A Slow statement. This has been called 
from Basic io ensure that all ZX-Bls wKl 
work irrespective of whether you have an 
early ROM with error or not. 

3 A Rand Usr statement. To calf the 
machine code routine. 

4 A Rom statement . From address 1 7207 to 
17362 to create the display and move 
itself above RAMtop. 

10 onwards. Your favourite machine code 
loader or this one. 

10 FOR A ■ 16614 to 18000 

11 SCROLL 

12 PRINT A: TAB 8; 

13 INPUT B 

14 POKEA r B 

15 PRINT PEEK A 
NEXT A, 

To explain the logic of M above, assume 
you have entered the machine code in Rents 1 
and 4. Delete all Basic Line* except 1 to 4 
inclusive. Now tower RAMtop by typing: 

POKE 16383,72 

PRINT USR 1040 
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In the last part of this 
series, David Home 
creates a new game by 
making enough space for a 
playing routine. 



333 254 

40 11 

40 237 

329 197 

48 36 

IB 
341 



5 



46 40 IS 7S 254 54 

as* ss 4B i 

103 123 134 34B 

S6 30 SS4 141] 

64 354 3 48 

66 34 1 3B4 * 

131 354 1 40 



16 71* 
1*33 3iE 
330 138 
34 1 33 



Run the machine-code program in Rem 4 by 
typing 

HAND USR 17207. 
This copies Rem 4 above RAM top and it i$ 
therefore protected when the next commands 
ire typed in. Delete line 4, then type Clear. 

This removes all the stored variable making 
available The maximum possible RAM space 
for our program. Now add ihc variable X by 

typing- 

LfcTX = 16969 

This sets up the variable X for the Basic 
program. Line ? Rand I'srX actually calls the 
driver routine. Now tvpc- 

RAND USR 18542 
At this Mage you save the program on tape. 
The machine-code program loaded above 
RAMtop will execute. The first section create!. 
a display file on the board and pieces, the 
second section loads into address 16425 — 
Sinclair variable Nxllin, the address of the 
iient program line to be executed — (his il the 
actual ««n of Rem 1, that is, address 16509. 

The program (hen jumps to the Save routine 
in ROM, this will Save the display just 
produced and then auto- run at line I- The 
whole of thr above mrrst be done m fast mode, 
0' else the Save routine will nut be executed. 

Now for a brier description of the function 
of each of the machine-code segments: Kybd 
is a routine which sets up machine control of 
the keyboard such thai only the eight key 
codes from code 29 and the eight key codes 
from code 38 are acceptable entries. Any other 



Figutt I. Basic program listing. 



h "C 



1 REM Ffi&T wfli. List M*V* 

r 
iLCae 

R335 

PLOT PCJP E £»* MOT * FOR 1 DIM R 
UN „ "£W»NP»1''BNp7 "J*B SCROLL 
NC-I TO RETURN 



Ki IP BJ * SCROLL AT L£RIT' 

>tbn * i§*->* Jfcftrtop rln mnc^Mi 

3 ^EN TFBfTffl'' C'm RETURN 
VIVV T"*TRN "- CORY PRINT 

PoFfi CTi ncxt + for ^ dim f 



ST URN 



KC I 



»% fcCTuRN «C8 I 3TCP RET 
V PfilNT rgST Wl, HCTUHH 
LN BR MO RETURN ■* 



C*flT 



I LET RETURN 
RH r Ct LET y AND AT 
IPEEK TflN 4«I LET -■ 
. T RETURN Z94 RETURN 
.N §JBnt> RETURN CSi RETURN ■ 4j 
tXUBH *4*LN BSrt RETURN "5; 



PRINT LN_I 
PfilMT 1 RETUL 
LPRtNT LET 7 (PEEK TUN 4 «I LET - 

•jKOLM 
^ R£Ti_ 

CTijPn «1AM Tfl/N ? RETURN "COPE 

PI- LET LET LBRJNT "• .-URL FAST '■'I 

fTBJ FAST tiPL "•-iRNPHNPLN 6t\tl 

T i CT LN ""? LPRJMT L. rJ 'S 

lppint son 77 mjT str* m •■"*«* 

■ PRINT LN RUN PJLN *PIPT r. %, JG 
pj LPRIKT t LPBINT LN IF *>JLl* 

■Ilh ir 

INkF 
FOB 
UB 
NO 

'.JH P 

avarsp" , 7 J > i uwplot 

^N6 RETURN ■ FOR 

5PJUE LN COPY PI OR 



63 
187 

33 
141 

128 



SB 
64 
17 
88 
40 



4JLN PUNPl'U BUN TS 
ILK ftp XC*EJBRNNB« BRINT 
RTflW RT LPRTNT I • HJTfl 
TJNJP BFTUh 
BNPWLH 
M i^ICMOT 
LN^PI OB 
-N FOB PJLN B>- 1 ■■■■'■'• 

S^RNDPTRm 5 ?BNDCM iNKCr tRNpf BY ? 



0jN( 

Sbl; 



FAST URL 



NO RETURN ^4p-»fli 




RETURN 



3^C *OBk_H RUM PJTB 



C f'ETUBN 5"RNP>P~~fiCS ' 
— R>N SR-THHP , ? NEW 
OS- 7 1 CL5 "TflN 
OB ?TftW 



USR 




^LN 0O8UB aTTRN ■ 



N BRI 
»ORNr 
?g RETURN 1+ S 

r TO 190OB 




^^?UBL FB5T 

N 7 1, YP» w rL*i '. 

■ LN t "» Rt 
'\n BBIf 

©PRwrni 



210 301 

34 24 1 

197 313 

308 38 

70 341 

LBS14 

87 338 
79 338 
34 ©7 

88 80S 
4 309 

388 34 

88 388 

110 338 

8 

70 G4 

337 176 

33 83 

138 84 
18914 

33 63 

101 84 

08 107 

30S 130 

IBB 33 



225 

8 



16 
33 



SB5 160 

7 64 

87 30S 

330 BQ3 

54B 309 

317 88 
17014 

338 88 



131 

138 
70 

1?S 
87 

104 



18 

se 

04 
SO 
38 

3 



3** 047 

00 33 

30S 343 

131 18 

SOB 343 

17114 
384 





.1 .. 

O SOS 



I ,YC 
38 

300 
30 

201 

O 



Figyttt 2. Machine-code fisting. 



198 
.'9 

l?7 

:s 

1S0 

118 

3 
4 

-- 



16E-14 
230 197 

aa 40 

107 188 

34 331 

8 308 

L30 84 

11 17S 

180 ?9 

330 137 

110 40 

4 48 

8 
340 348 
16614 

10 13 

9 11 
83 17S 

384 S3 
33 331 



80C 

j:j.7 
4<a 

193 
130 

2? 

1Z-3 
108 

an 4 

IS 

ss 

130 

344 

t 

343 

10 

bC 
40 

84 



187 

308 

8 

338 

64 
136 

18 

30 



354 

134 

J«S 

13 
04 

ai 
13 

7B 

79 

3S4 



i. C> 

a 

109 

:. 

119 
43 

214 

2E3 
6? 

4a 

39 
303 
301 

330 

saa 

S4 
84 
14 
SI 



88 

7 

18 

SB1 

14 

2B 

198 

136 

20 

se 

137 

1 

> 
33 

88 

138 

1 

40 



-■ ~r 


:5 


138 


193 


3 SO 


193 


1 


39 


38 


30S 


71 


14 


97 


43 


6 


1 


4 


3S4 


11 


128 


49 


3 


11 


ass 



333 247 
30 SI 

338 127 



u 



40 



17314 

309 O 

103 173 

40 94 

S3 83 

110 31 

130 

Lit 

a o 

138 118 

138 

181 181 

38 8 

1 --3 183 

L7314 

8 4fl 

38 118 

4 

6 na 

38 18 

B4 195 



384 
384 
30S 

90S 
193 

24 

f 

34 1 

33 
3 

33 
334 
139 
133 

IB 
133 
341 
329 
7 
20S 

SOS 

209 

46 

I 

23S 

07 
347 

33 

24 

1 

SB1 

87 
8 
I 

07 
3S4 
308 

66 
248 
216 
ISO 

64 

93 
16B 
130 

ass 

6 

20B 

34 

PSD 
S3 

88 

33 
64 
67 
8S 
36 

es 

TL 

*m 

94 

69 

34 7 

136 

126 

33 

16 

64 

• O 

4 

£33 

< 

11B 

39 

S3 



128 

136 

120 

34 

138 

LBS 

183 

no 

44 

8 
308 
197 

7 



39 
63 

187 
141 

338 
318 
68 

JS 
328 
133 

as* 

e 

364 

as4 

3*1 
364 

338 
197 

zes 
ie 

34 
94 

1 
86 

1 li> 
40 
68 
68 
11 
38 
56 
71 
8& 

«r.fc 
38 

a 

247 

193 

167 
67 
354 
30B 
64 
BB 
66 

aes 

66 

180 

240 

133 
136 

I -i 

197 

41 

308 
3 0S 

SOS 

3 
34 
64 

08 

33 

3>1 

66 

i 19 

34 

342 

381 

305 

2 

k? 

6 



87 

176 

S-» 

01 

S3 

9 

He 

O 


9 



181 

179 

6 

67 

43 

8 
343 

a«9 

33 

3 



74 > 
16 
64 

134 

148 

40 

1 

B3 

328 

1 

98 

88 

1* 

174 

B7 
114 

144 
193 

ass 
i 

120 
64 
S3 



33 
337 



!• 1 1 

33 

2 3<a 

4a 

38 

33 
S6 
43 
1»6 
34 
33 
67 



46 

348 
48 

399 

8 

33 

190 
99 
SA 
67 

177 



IB > 

339 197 

33 39 

64 208 

19 49 

33 B 88 

201 8 

39 119 

3 33 

247 84 

284 2 

IB 219 

217 aes 



lie 

66 
33 

ill 

i a a 

6 

93 

187 

130 

ass 
1 

333 

218 

33 

67 

138 

301 

301 



: .: 

16 

3 

;ij 
s 34 



34 
7« 

ISO 

111 

ee 

90S 
34 
68 
86 
Sa 

193 
193 

> 

69 
IB 
40 

43 
10 

6 

■0| 

I '. 



301 

2 

348 

39 

354 

12 

10 

31 

14 1 

1117 

64 

120 



1 
313 
SOS 

2 
369 
20B 

eo 

316 
64 

1 
198 

43 



93 

.VO* 
347 
136 
301 
3 

16 
239 

33 

238 

188 

1 



134 

64 

201 

113 

33 

191 

7 

40 

SIT 

317 

u 

ass 



130 
46 

384 

388 

1 

S98 

3B4 

S» 

66 

aao 

64 
133 



138 
398 
2*7 

4 

68 

3 SB 

64 

1 
17 

239 

4» 
34 



SOB 

347 
89 
04 

193 
62 

382 
34 

161 
46 
33 
66 



113 
33 
33 

80S 
<n3 
64 
64 
39 

167 

•. 10 
II 
16 



63 > 
261 

B 
SB 

isa 

138 

32 

ISO 

128 

ias 

118 
IBS 

167 



128 
SB 

lie 

S3 



B 

O 



O 

38 

181 

170 



8 4 126 

43 110 

j. i* 

H ■ 

7 64 

3 190 

12! 317- 

317 

23S 118 

ci lie 

67 6 



8 189 

5 1 39 

se a 

136 3 
128 

lie 33 

136 9 

138 

8 181 

181 118 

183 187 



182 ) 

42 41 40 33 

6 8 S 1 

8 33 6 73 

136 316 835 193 

13S 84 34 41 

Copftyto f)«mjr norm 1SD3 



key depression is ignored. The subroutine 
TKP just scans the keyboard waiting for an 
appropriate key to be depressed. The alpha 
numeric entry is ihen translated to a hoard 
address. 

STR: this routine takes the board address 
and determines whether the com ems 
are: dirTereni from the current mover -colour; 
empty; the board surround or the same 
notour is the current mover. 

Piece: this sets up pointers to possible move 
tables and number of steps and directions. 
Move produces a list of all legal moves 
available to the piece under consideration 

Pawn produces a list of alt possible legal 
moves including initial double moves. Check 



locates current mover's Kings and stores the 
position in the attack register. Square Attack 
determines whether the opposition can attack 
the squire in the attack register. 

Score provides a move score based on the 
following; first, the "To" position results in 
taking of a piece. Second, the "From" position 
is attacked. Third, ihe "To" position is 
attacked. Fourth, "To" enables the computer 
to obtain a check and finally the "From" 
position is defended. 

The current move score is then compared 
with the previous best and if this is superior, 
the move is saved as the best so far. 

Shift moves the current move list to a safe 
{continued on next page/ 
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(continued from previous pagel 
position whilst Check is being evaluated, jind 
then rcccn'cis the move list on completion. It is 
■Uo used id shift the best move so far up into 
the move lill. 
PSC gives a score to a chess piece Q(S), 

R*4), B0), N{2), PO), 

MPScmi scans the board for computer 
pieces and, using move and score, determines 
all legal moves and saves the best. INC 
determines whether a square is being attacked. 

Driver Main control logic, uses all the 
other subroutines to provide program control. ft 

TeslUat: tests 10 Sec if there arc any move* 
in the move list Addl.iit: add*, to the current 
legal move I mi another entry on the end. 

The program is copyright ■ You can produce 
a copy of the program from the listings for 
your own u«, but you should noi copy iht 
fating! or part* thereof And offer for sale. ■ 



F/gute 4. Code map continued from page fOO. 



TkP 

16514 PUSH HL 

< 130) PUSH BC 

< 64>CALL NH 

LIEH 
UCL 
LU D L 
IMC D 
JP Z DIS 
CALL HN 
LB A CHL 
POP BC 
PUSH BC 
CP C 

JP Z DIS 
INC C 

djhz prs 

POP BC 
JR BIS 
POP BC 

POP HL 
LD(HL> A 

ret 
KVW 



J47 

1 89 



2£9 

197 

205 187 2 

63 

77 

B5 

28 

je 

• 83 

>126 
193 
197 
189 
46 6 
12 

lb 256 
193 

24 £31 
193 
225 
119 
201 



16544 LB BC W 
<168>CALL NH 
< 64 >D£C HL 
LB C N 
CALL HN 
INC HL 
16557 LB A <HL) 
SUB N 
LB B A 
LP C H 
90fi h 
ADD C 
DJHZ BIS 
ABB M 
DEC HL 
SUB <HU 



: 29 8 
205 130 64 
43 
H & 

205 158 64 

35 

126 

214 20 

71 

14 11 

1 73 

129 

16 253 

j 3© 9? 

43 

150 



HOVE 



LD ft E 123 
ADC A <HL>134 

PUSH AF 245 

PUSH HL 229 

PUSH BC IS? 

CP H 254 * 3 

JP C BIS 56 30 



,rt 










CALL fiHIPT SCO ;*; « 




L> £ * 
LtL A 


i« 






ONI 

£■ 


:es i a 




U"K 


»«7 




21? 


iti*5 


Ll « (HJ 


12* 






likm.) r 


112 




If I '. 


CM 

254 
■>>' - 






LP A C 


12-1 


' <*) 


*.! • 

r» i. 


ITT 

■ 




.1" :e - a 
CIS 


IS 




IK * 


A 






CALL SfOBE 1 




a> h 


3* 


IM 




SCf 


55 




j» ws 


** 


i 




CJU :^:«T I 






M 

IK 


l 

# strr 




JP &t* 
POP 1IC 


2* . 
ItO 




ik. k 


J 






FOP «. 


:;r 




a i n 


4* 5? 


DJiC DIS 


16 »• 




V 2 ■•!•- 
LttM 


IX 

an 
m 
$ 


2 




JP 2 M$ 


58 65 64 

4P 254 




V»«* » 


in 






Lt HL HN 


33 *9 6* 




LlL ( 


i«a 






• <*».* 


126 


TMLEl 


1 11 -t - 


ati 

II -It -tj 11 14 




ICC ML 

KC M. 


4J 

43 


li*l3 


13 -11 21 


■2L 2) 




1>I<HI 


a 


lUii 


11 l« 








UN 


22 67 


l<4» 


H 35. » SI 






LP (BE/ A 


IP 


<a4T> 


L|MM4J It 


» » m 




tCC ML 
LP L OCJ 


43 


< 14 


&V" 


Uf 






UHD 


PS 




ai 


IIP 


l.*tJi 


iir * l 


2*3 69 




-> ' 




'?»> 


LDtK. 


54 d 




Li ■ M 


4 • 




CJ3 
LDf>t.> H 


4i i 
54 129 




a it wi 


ii : 3i (4 




CALL CHOW i&l i*7 Hd 




r» « 


;*■ 


n 




RET 


3*1 




jr * Ml 


4*21 


1HC 








LD L H 






U * L 


125 




* ; n* 


«l 


Lf 




EXX 


217 










L9(M» 


91 121 64 




tPi 


3*1 M 




:bu. so.Rr ji 




a i n 

9 * 


<• II 
214 B 




DM 

fl C 


2J7 
121 




» : Bit 


4* 


» 




«T 


281 




L»LM 


« 22? 


re ;,re 








CF 1 


an 


» 


ICM , 


LP | N 


* 9 




MT <C 


j« 






LP H. HN 


33 13D <7 


SHIFT 








INC HL 


» 


t68«2 LB M. 


w 


33 » £4 




L*H 


119 


< *3> 


HN 


17 ?• «4 




tfJ*K PIS 


16 252 


NH 


■ m a 




CALL H 


2*S 14* «4 




fl 1 C DIS 


M 1 






,'< 




EX K HL 


wa 






32 230 




LP!6 




237 176 




tf iHHJ HL 


34 7 64 




PET 




Ml 




LtEL 


93 


Pit 










Call twvt 




tries ah* h 




230 127 




Li' NL 141 


33 l«l 67 




U "L 


HN 


33 243 64 




CflLl 


M9 L« 61 




LD ' 


n 


6 5 




C* H 


245 2 




cp <hl> 


[M 




E>; H 


2» 




fct 




MO 




If H 


46 22» 




IK it 




79 




CM. It 


2« t3» 6« 




*>JK* DJS 


u ;*i 




J» 2 DIS 


4.< ,S« 




B » 


I2Q 




a* C 


1» 




per 




2*1 




MS 


K 24& 



PflMH_ 

16721 

(013 

<65> 



l#-SCHH 

17*46 

'l»> 

' 65' 



x» n »rs 

LC i»l> n » 65 64 

UIH f K 

J** M - 

INC Ht 33 
PUSH HL 

PUS* IS? 

JEl S3 

: 209 l»t 64 
294 

■f rc 01* 32 41 

e io.* 

' <4 

C*tL nOME Iff! 247 64 

COLL a 2«S 13C « 

SI! 4« 2» 

LP £ 99 

LP Mi 22 

CBU. PHOVE 209 259 « 

AMD « 16? 



CALL PWK 205 2^5 66 

EXX 21? 

CALL C* 2*9 1 66 

217 
if C DI? 543 6 
CMj. CH& ;^ 20S 235 6« 
LflLL NPSCflN 205 150 6« 



LB .H. I 
U>AC 
LP <DE> A 
JPPH 

TE5T I 

1^326 LB HL iW 
C€C tHL> 

EK4C A 

Mil} L 

LD t 

LP ft ML ■ 

«ET 



130' 



,4 I *» 
112 
121 
II 

33 70 £4 
53 

12* 
M 
2W 
133 

in 
126 

an 



CM 

16S97 
( 1> 

<66) 



SQ.RT 
16912 
C163 
<66) 



126 

230 120 

33 228 64 

32 2 

46 241 

22 3 

123 

134 

229 

245 

254 63 

56 32 

254 14© 

48 29 

205 107 64 

254 

40 29 

254 1 

32 17 

122 

254 1 

32 12 



LD A <HL) 

AHB H 

LD HL HN 

JP HZ BIS 

LD L H 

LB D H 

LB A E 

ADE (HL> 

PUSH HL 

PUSH AF 

CP H 

JP C BIS 

CP H 

JP NC DIS 

CALL STR 

CP N 

JP 2 DIS 

CP H 

JP H2 BIS 

LD fl D 

CP H 

JP «Z DIS 

CALL RLIST 295 141 66 



LD A £ 

CP H 

JP C DIS 

CP H 

JP HC DIS 

POP AF 

POP HL 

INC HL 

D£t D 

JP HZ BIS 

RET 

LD A D 

CP H 



123 

254 82 

56 19 

254 126 

48 15 

241 

225 

43 

21 

32 210 

201 

122 

254 1 



CALL HZ ALIST 196 141 66 



JP DIS 
POP AF 
POP KL 
LB E A 
JP DIS 

LD A CNN) 
HDD N 
LD HL HN 
LD B A 
CPIR 
DEC HL 
LD <H*D HL 
LB B H 
LD HL NN 
IMC HL 
PUSH HL 
PUSH K 
LB E L 
CALL STR2 
CP 

JP HZ DIS 
CALL CHErtV 
LB L E 
CALL rtOVE 
CALL CHErTV 
CALL TL 
JP Z DIS 
LD HLCMH) 



24 241 

241 

22S 

95 

24 197 

50 55 67 
196 49 

33 62 6? 
71 

237 177 
43 

34 128 64 
6 06 

33 62 67 

35 

229 

197 

93 

285 191 

254 8 

32 25 

205 247 66 

107 

205 247 

205 247 

205 130 66 

40 10 

42 128 64 



64 



€4 
66 



CP N 


254 140 


JP NC DIS 


40 2b 


CALL STR 


285 107 64 


CP N 


254 Z 


JP NC DIS 


40 13 


PUSH AF 


249 


CALL ALIST 295 Hi 66 


POP AF 


_43 


CP N 


254 


JP Z DIS 


48 10 


POP BC 


193 


POP HL 


225 


LD A C 


121 


CF n 


254 I 


JP Z BIS 


40 5 


POP AF 


241 


JR DIS 


24 218 


POP BC 


193 


POP HL 


225 


POP AF 


241 


INC HL 


3S 


DJHZ DIS 


16 2)1 


RET 


201 



CP L 


189 


JP HZ DIS 


32 245 


POP BC 


193 


POP HL 


225 


SCF 


55 


RET 


201 


POP BC 


193 


POP HL 


225 


DJNZ DIS 


16 216 


AND A 


167 


PET 


201 


SCORE 




16793 PUSH HL 


229 


U53> PUSH BC 


197 


i 65> PUSH BE 


213 


PUSH HL 


<?L* 


PUSW BC 


197 


LD D L 


es 


LD HL NH 


33 64 64 


CALL NN 


205 36 7 


CALL PSC 


205 18 67 


LB A B 


120 


ADD A H 


132 


LD C A 


79 


POP AF 


241 


CALL PSC 


285 10 67 


POP HL 


225 


CALL INC 


205 24 67 


JP NC DIS 


48 1 


ADD m E 


123 


LB C fl 


79 


POP HL 


225 


POP BE 


209 


LD E (HL> 


94 


LD CHL) D 


114 


PUSH HL 


229 


PUSH BE 


213 


CALL INC 


205 24 67 


JP NC DIS 


40 1 


SUB B 


144 


PUSH AF 


245 


CALL CHENV 205 247 66 


CALL CHK 


205 1 €6 


POP EC 


193 


JP NC DIS 


48 2 


INC B 


4 


IMC B 


4 


POP BE 


209 


POP HL 


225 


LD CHL,) E 


115 


POP HL 


225 


CALL CHG 


285 258 66 


CALL INC 


205 24 67 


JP NC DIS 


48 1 


DEC B 


5 


CALL CW 


285 250 66 


CALL CHErtV 205 247 66 


LD R B 


120 


LD HL NH 


33 60 64 


LD CHL) ft 


its 


EX DE HL 


233 


LD HL NN 


33 63 64 


CP CHL) 


198 


RET C 


216 


LD BC NN 


1 5 


JP DIS 


24 11 


Caprfi0Ai D*/<a Htut* ran 
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& vtCORNSeFT 




Your Computer in conjunction with 
Acornsoft announces an exciting competition 
with prizes worth over £3,000. 




The competition is based around "Castle of 
Riddles,' a new adventure game for the BBC 
Microcomputer *B\ The cassette-based game is 
true to the adventure tradition with the additional 
hazard of having to solve six riddles on the 
journey to rescue the 'Ring of Power.' The 'Ring' 
belongs to an old wizard who hires you, as the 
adventurer, to rescue it from a local warlock who 
has stolen it. 

'Mm jdsiifrflai] i ' i r 2milY$ 

The game has a great deal of quirky 
humour in ii and you'll be faced with lots of 
fiendishly new problems. 

The game will stretch your nerves to their 
fullest extent, and your imagination will have to 
work overtime to cope. Initially the game will 
only be available by mail order, 

Acornsoft, through their distribution 
house. Vector Marketing will hold all orders until 
February 1 5th. On that date cassettes will be 
despatched by post to all who have ordered them. 
The first correct entry to reach the Editor of Your 
Computer at Quadrant House, The Quadrant, 



Sutton, Surrey will win. We believe that this is the 
best way 10 give everyone an equal chance. The 
game will be available from dealers later on 
during February. 

The first prize is a magnificent £700 
hallmarked silver ring*shaped trophy mounted on 
a presentation plinth and inscribed 'King of the 
Ring* together with £1,500 worth of Acorn 
hardware and Acornsoft software. The winner 
can choose from the complete range of Acorn 
products including computers, disc-drives, 
printer teletext, software etc. There are also prizes 
for the next two correct entrants. They will each 
receive £400 worth of Acorn/ Acornsoft prodii 
of their own choice. 



d venturers 



AH correct entries received before the 
closing date of the competition March 3 1st, will 
win a printed two-colour metal badge! ! It will be 
inscribed 'I have conquered the Castle of 
Riddles.' 

'Castle of Riddles' costs just £9.95 inc VAT 
and is available from Department SBG17, Vector 
Marketing Ltd, Denington Estate, 
Wellingborough, Northamptonshire or telephone 
your credit order on (0223) 316039. 



VIC-20 and PET INTERFACES 
VIC-2G EXPANSION SYSTEM 




FOUR EXPANSION SLOTS 
TWO SLOTS WITH BLOCK SELECT FACILITY 
ALLOWS USE OF STANDARD RAM 
CARTRIDGES WITHOUT INTERNAL 
MODIFICATION 
FULLY BUFFERED 

GOLD PLATED EDGE CONNECTORS 
PRICE 39.95 

CONTROL INTERFACE 



FOR USE ON BOTH 
VIC-20 AND PET. 
UNIT CONNECTS 
TO USER PORT, 
ALL LEADS 
SUPPLIED 
PRICE 39.95 







V 



SIX RELAYS WITH RELAY ACTIVE LED'S 
RELAYS SINGLE POLE CHANGEOVER TYPE 
RATED AT 1A 28V DC or 0.5A 50V DC 
TWO EXTERNAL TR3GGER MONITORS FOR 
SENSING EXTERNAL SWITCHES ETC 
CAN BE USED ON OTHER COMPUTERS WITH 
USER I/O FACILITY AND 5 VOLT SUPPLY 

VfC 20 ANALOGUE INTERFACE 



PRICE 39.95 
INCLUDES LEAD. 

* 2 CHANNEL 
VOLTAGE 
MONITORING: 
to 30 VOLTS DC 
to 2 VOLTS MIN 
SENSITIVITY 



i 



mo 



o* 



2 EXTERNAL TRIGGERS FOR MONITORING 
EXTERNAL SWITCHES, RELAYS, ETC 
2 CHANNEL PADDLE FACILITY ALLOWING 
USE OF UNIT AS PADDLES , X-Y 
POSITIONING ETC. 

ALL PRICES FULLY INCLUSIVE 

PLEASE ALLOW UP TO 28 DAYS FOR DELIVERY 

CHEQUES P. PAYABLE TO CLOYVALE LTD 




CLOYVALE LTD 



E8B"j H UNIT 5 POLT 1 INDUSTRIAL ESTATE 

0983 854864 VENTNQfl ISLE OF WIGHT P038 1DX 



NEW! /\l ■ lfV/1 NEW! 
ALL ACTION PACKED M/CDDE ARCADE GAMES 

PROTECTOR £7 




f»i*wi»c lam k f«1 ini 'I Myfc, tln/m . •r,n* , 
* * < t tm di>r *'if» tim. t '»P« '■* ■ k»« ***** 



CERTIPEOE is 






Mg i>* 





OMEGA MISSION " 



■ ....... 




pucKmnn " 



o*» J 1 «*• 



■ i-irf w inp-* a *-- in 

*•* War* »*•*■*- LuaLnji **■« *imi «* * 




ALL I2K RAM 

PRICES INCLUDE P&P. FAST 2 DAY DESPATCH! 

micromania 

14 LOWER HILL RD. EPSOM. SURREY. 



COTptX 

systems 



THE VEftY BEST IN MACHINE CODE 
FOR THE ZX SPECTRUM 8 ZX81 



SPECTRUM 16K GULPMAN «**.**■ **,«** 

«niti 1 5 mm, * ct%mtr%. law ii«f»nci. 4 9<adn. 9 uj*wJi bkto moda, dio«c* 
of toyilwk tontro! An ralraordntvily good twogfam" rm* BcrfU Allan for 

PofjuJn Compiling WfeXiy Wt think yaw *i1l jqrn t'&.94 

SPECTRUM 4SK MASTERFILE h^f^M m* 

and 'epurf rc? lyrtem 5o fl«x<Uc tf»at i| «i equally utatilr for your mailing Mil 
ciukiguai. Hock cofi!fo> test Wtttl Applpciuom aft andlrii Fully in** 
dafTwd iljir) and '*poil dtfpliy fwmjii. dynamic vai table length til*, rotwdt 
and dmt* Hem* Fully menu dnr»#fi with powerful wch laciliVH. K»:iflfl icral 
avei***. update. muUipl* trukeptntjeni lilai. printing T«, we aim le luMiorl 
m*rodt™e (dnw Uncle Otlftttf Neatly all (ft* 8K we uta n machine tod* *o 
yeu oil 3J« per file Come* wuh p»ifnp-l» III* and 22 page manual CIS 00 

SPECTRUM 16K SPDE Onnemblar and Editor, at uted by 
other ?X profmiontli and we need it Id develop the atwu*. C5 95 

ZX81 16 -48K THE FAST ONE » *, p,«*«», * 

MAStf BTILt and i* <f uw all mfr till! world no«k Sprcilicauon if ■wefy li*Ti»l»f 

toMASTE«FU.F flJOO 

ZX81 16KGULP2 .imotl d*nteal itiac lo GULPMA* C* 75 



*■' ^t^JfiH IdWpAfff J*3oWr™*ortW *irf ffl*l«* III fan. fiy *Uim JV*oi 

wjcfu* v*r*.itfixwMflr »wrfli'« funwr SAf ^k 'r/fi ^r 



CAMPBELL SYSTEMS 

(Oept.YC) 

15 ROUS ROAD 

BUCKHURSTHILL 

ESSEX IG96BL 

ENGLAND 01 &04 0589 
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BASIC DICTIONARY 



This dictionary, compiled by Tony Edwards, will explain the function of common Basic words as 

used in popular machines, enabling you to work out your own machine's equivalent. A useful 

complement to our recent series on Basic dialect translation. 



BASIC DICTIONARY 



MOD A htlle-uscd function which tcturYt* 
the remainder when its two arguments — 
one in front and one behind — tit 
divided 

HOOF A statement used to select from the 
available screen formats available on 
sonic computers, 

MOVE A statement which is used on the 
BBC Micro which moves ihc graphics 
pointer to ihc position specified by the 
argument Tin- lame as Wot 4. argument, 
argument 



N 



N. I'scd in TRS-80 level I and Palo Alto 
Tiny Basic av an abbreviation for NEW r 

NE An alternative operator equivalent 10O 
not euual to. However it also stands as an 
abbreviation for NEW ! : Jillcrcnce 
on he judged by ihc context of the line 
usnig it. 

NEW A command or statement which 
effectively destroys any resident Basic 
program and returns to the command 
mode li often also clears the screen 

NEX An abbreviation for the SI XI 
statement. 

NEXT the statement used to return program 
execution to the preceding l-'OR 
statement and increment the counter. If 
the counter is out of the preset limit the 
execution continues with ihc line altc: 
the NEXT state ment. An AN'si tttodtrd 
word. Some compilers allii* an implied 
Nl XI 

NORMAL The statement used on the 
Apple tt to cancel the flashing and 
inverse video displ.i 

NOT A logical operator used as i negation in 
an Jl- statement. K»r example: 

IF X AND ¥ MOT THEN END 
which terminates the program when X ■ 
if Y is not atta Different computers 
handle the comparison of the arguments 
in different ways. See Yout Computer 
i.M 1082, page 58 for an explanation 
o (logical processus 

NOTRACE A command or statement 
which switches off the TRACK mode. 
Usually used within a program onrj 
dun nk: development. 

NULL A statement which controls the 
number of null characters phKCd at the 
end of j line. 



O 



OLD A command which undoes the effect of 
a pi •. BW statement or command, 



ON ERROR GO TO A statement which 
allows a program to escape from a fatal 
error hy ignoring the error and branching 
to the specified line number. The BBC 
Microcomputer equivalent is ON 
KKROK statement which allows state- 
ments other than the unconditional 
GOTO branch to be executed, 

ON ... G. The -Microsoft Level 1 and Palo 
Alto Titiv Basic abbreviation for 
ON GOTO. 

ON , . , GOSUB A multiple branching 
sialcmcni of the form: 

ON X COSUB A, B, C 

When encountered controt is transferred 
n> the Xlh mi brou line after GOSCB 

ON . . . GOT The PDP-SE abbreviation 
for ON . . . GOTO. 

ON . . . GOTO A multiple-branching state- 
ment of die form: 

ON X GOTO A, 6, C , - . . 
When encountered, control is transferred 
to the Xlh line number after GOTO* An 
ANSI standard statement. 

OPEN IN A function which returns the 
channel number of the file named, and 
opens n for input or updating. 

OPEN OUT A function which returns ihc 
channel number <>:: the Hfc named and 
opens it — or creates it — for output or 
updating, 

OPTION A standard ANSI word, but a 
little-used statement which assigns a 
value, usually io 10 which becomes the 
number of the lowest array element. It is 
often followed hx the word BASK. 

OR A logical operator used in an It-' 
Dement. 

IF X OR Y THEN END 
terminates the run if either X or Y ate (I 
See Yovt Gomptiltr August, 1982, page 
58, tor an explanation of logical 

pJtQCQM 

OUT The statement used to send a byte to a 
specified output port. Rorh byte value 
port number should be integers 
between II and J^h — decimal, 



P 



P. A common abbreviation for PRINT used 
In TRS-SO level, Palo Alto Tiny B 
Atom and BBC Microcomputer Basic. Et 
iv equivalent lo "?"„ 

P.A, Ihc TRS-80 - level 1 - abbreviation 
for PRINT AT. 

PAGE A pseudo-variable which controls the 
starting add cess of the current text area 
on the BBC Microcomputer. It is used to 
enable multiple programs to be stored 
simultaneously in RAM. It must always 



BAS 'C DJCT/o* 




be equated to an integer multiple of 256. 
PAUSE A statement used on ZX machines 

to halt processing for a specific period 

before continuing. Il is the equivalent of 

the more common WAIT, and can be 

simulated with a dummy FOR- NEXT 

loop. 
PDI, A special function used in Apple II 

Baste to return the settings of paddles 

used as games controllers 
PEEK A statement which « used on many 

machines to return the value stored in a 

Specified memory address from Basic 
PI A function which when called returns the 

decimal value of pi. Il is usually" set to 

return 114150265. 
PIN A function which reads the decimal 

value of a byte of information available at 

a specified part. Sec INP. 

PLOT A statement used in Apple 11 Ujmc 
to control ihc colour graphics block in a 
specified screen position. The same word 
it used on other machines for example, 
the BBC Microcomputer, to provide 
more extensive control over graphics 
features. 

POINT A statement used on the TRS-«Q to 
tesi a specified graphic* block io see if it 
is switched on. 

POKE The statement used on mam 
machines to place some desired decimal 
value into a specified memory address. It 
cannot be used to liiad ROM area 
addresses but can alter memory contents 
in reserved RAM areas, 

POS A function which returns the current 
horizontal position of the cursor on the 
screen. The left-hand position is usually 
numbered 0, not I . 

PR # An Apple II command which diverts 
output to the peripheral device indicated 
by the value of the argument. 

PRI The PDP-8B abbreviation for PRINT. 

PRINT A standard ANSI word. It is usable 
both as a command or a statement jnd 
causes output to be printed on to the 
screen 

PRINT # A statement or command which 
writes the output on to a peripheral 
device — often a cassette recorder — 
indicated by the argument. 

PRINT AT A statement or command which 
causes output to appear at a specific- 
location on the screen as indicated by the 
argument. 

PRINT @ same as PRINT AT. 

PRINT USING A statement which allows 
pill to appear io a specific format. 
Different machines have different 
available formats. 
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The Cheapest Known 
Rampacks In The World 



16K RAMPACKI 
£19.75 




64K RAMPACK 
£44.75 



FULLY COMPATIBLE WITH ZX8t AND ALL ACCESSORIES 
-SIMPLY PLUG STRAIGHT WTO USER PORT AT REAR OF 
COMPUTER 

• Fully cased tasted and guaranteed 

• Gold plated edge connector coated for extra long 
life 

• Secure no wobble design 

• Same sleek case sue for both versions 

PRICE INCLUDES VAT & P&PMuvwY*onMAL L vuoA¥s 

CHEETAH MARKETING LTD. 
4, Old Park Road Enfield Middlesex 




ojamanWr 
optuare 

PRFiSENTS SOFTWARE FROM THt SOUTH. 
DBAGONt TRKK 

A full wiion of th'» cIumc fuac. fat the Dragon; feature* 
*■"* Fusty Queen, fcyperptvte, time irml, tractor beam* *pd 
mate' liuludn a Iftpp Highi manual. 1 Soyttki required. 

19 M 
WtZAMOWAK 

The mighty mega* oi itw Tn n^n* wive r*r mpr#rr*CY hi a 
fWHTOme battle Of thai and Mralcgy 1 JoyuicU 'BOuired. 
Coons complete with fGpagn Sp.M'l-bwk. 

CTJB 

VULCAN NOUGHTS AND CROSM 91 

Pit iw wl* »a*i«»t the Of •uon rjf your friend* in lt*uj three- 
*mcoyon*i 9»mt of 109*' Alfcj fottutu 4 tero ptavw 
option. E7Ji 

i.AMES COMPENDIUM 

A m ic ti on at flames for all the lam.iv, .ndudmg Blaektacli 
Donkey Darby. Kiradom, Noughts & Ctowi, tunw 
Lander and Hunt iheWumpual C7.95 

HH< MOItM. H: f": 

IIKM.41% kllJIK / 

Can yOM destroy the en er ni e* from the iky before your fiery jt 
■teed inn* owl ol Duft £7.95 

TANKS! 

Variable wind and larrain make iht* excibng two-pUrrar f ; 
Qameiehaief>B*1rjrev*ryoo« C7JS 

All gamta auaramead. VAT included h *■ prietn 
Add £0 50p f or p&p. 

Sfrurf tArquf of P.O. /wii/pir to 
SALAMA&tiFH somi utl 

27 Djtthlmg Hiw. E, StKiei. BM 4QL 
Teh 027 J ^iw: 



IJnCouni Utc tmJl order* imI wuil 
una .SAC fdr cuafeau*. 
P'oOfammon warned 

GoodRoyatties Pa»di 

"Special Offer 




IF YOU WANT: 

'The Latest News on the BBC Micro 
"Top Quality Programs 
'Useful Hints and Tips 

* Honest Reviews 
"Independent Opinions 

4 Local User Group Information 

* Members Special Offers 



THEN YOU NEED: 




The Newsletter of the Indt'petid^nr National SBC Micoconwtef 
User Group. 

M E MBEfl SHI P : f \2 f or J year l£ 1 S owwaa) or send 1 1 arrd an M 
SAE For a Mmpte copy. 



Write ro 



LASERBUG, 10 Oawlay Ride, 
Colnforook. Slough, B«rks,. SL3 0QH 

WftntHFt 1 14 CbuAF«I WortDWHff 



3 E 



LEON NOEL 

ZX81 16K - GAMES ON TAPE 



□ 
□ 



BANK ROBBER 



£4.50 



□ 



SEE HOW MUCH MONEY YOU CAN ACCUMULATE 
BEFORE YOU RE CAUGHT AND SENT TO JAIL 

PONTOON £4.50 

CAN YOU GET YQUR COMPUTER TO OWE YOU 
MONEY, NOT EASY, BUT IT CAN BE DONE 

HANGMAN £4.00 

WITH THIS EDUCATIONAL GAME YOUR COMPUTER 
WILL HAVE 150 WORDS TO CHOOSE FROM 

CASSETTE COVER £4.00 

PUT YOUR ZX PRINTER TO WORK AND MAKE YQUft 
PROGRAM COLLECTION LOOK IMPRESSIVE 
•CHOICE OF SIX COVER PATTERNS 

PLtASt TICK AfVKQPXtATt tOKlS; 



I 



MAIL ORDER CMUV 

SAME 

ADDRESS 



CQ&f. 



t enclos* CrWque/P.O- for £ 

Mada payabte to: 

LEON-NOEL 

24 Dudgeon Drive, Littlemore Oxford 

OX4 4QL 

*u pmci s «a uoc psp «r out r 
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V & H COMPUTER SERVICES 
PRESENTS 

SPECTRUM 
SPECTACULAR 

{50 PROGRAMS FOR THE SINCLAIR SPECTRUM) 



And whet programs! New games! Old games! Business 
programs {tike invoicing and sales ledger), word 
processor, machine code routines, graphics . . . 
AH in SPECTRUM SPECTACULAR, the ne* book by 
Roger Valentine. SPECTACULAR VALUE AT £4.96. 

8y the same author: 

WHAT CAN I DO WITH IK? (ZX81) - £4,96 

WHAT CAN 1 DO WITH 16K? IZXB1) - £4,95 



V & H COMPUTER SERVICES 

182c KINGSTON ROAD, STAINES, MSDDX. 
TEL: STAINES 58041 



Business users please note: 

Our PAYROLL pjogtfim is now available for 

ZX81, SPECTRUM, PET, BBC and KONTRON. 

Please write for details or send E2.0Q for comprehensive manual. 



fN( g# SPECTRUM ZX81 

* N SEVERN SOFTWARE 



GRAIL 1 1SK If 4BK SPECTRUM! 

Iicilmg w* graphs adwrimn*. Where in In* 1000 room* a the Hutf Gail 
Gamer amour and wsapona to fight Dragons Ore*. WoVfw Find GoW ml 
Piwrio«« S«kt«» Hj bwy ttrtflflth poooffli tfoffi » TikIw Siairwaytio «» 10«avi*i 
Whan ft* Vm Wtrv H*« vow !o? w you tot*. y«t can Mich vwne* b***J lo 
rieMh 1 FuffMi'C Wvndttt<tciiarKl$av«0*m«'ftMv [4.96 mc. 

A*k>7XS1 TOKvertaxi f««Smc 

Mlhjf S OF MOHIA (*S* SKCTRUMI 

A, e ht K png lna adventure Hi In tha Minn ol Mcia Coded n twh Inaaura ai 
yt»j ten pui <r ym.j carv'1 ler n e n U M tnu' itwm you ma* never oat out I Fui flraphu: 
cWeev of aaeh located. Sayo Game and Reaet tellies R96mc 

Aha /XS1 ISC vrtnepn £* 96 inc , 



MMrpettMK-inni 

f«l MX ertion. Araidj in* Sneppen end iU) atnnt' FfeTunM I 

and auiomaoc rattan: [3.7b loe . 

•) IK ZXI1 wmt-ttnd lor our lie* of Fart MC 3ew li a • ^hhI 



• statistics iien & ***. spectrum! 

. rtul Suiuiiu t'axagr M*nu ■ Or nrti Feaiuiet till mi_ Standard 
Dexetwne, True Ljneer R*gt»»non. Peeoton* Coeffkiant o* Cefelet^n 
(*wwk D*u tdffjnu <Dumi l-utt Sraahic <aap*iir P* dale ana rig n aawn Wow. 
Seve» named aula He* , Suooorti £x Pnra*f ($9$me 

UoCdl • T«ft warnon f6 *S«c. 

• THE MrC MANUAL 

L*«y !u hi iliu br uad & T ihe ibwiusi b eginner), fury detailed guide loZHQOp 
Codes end M 'C Proammmi™} Coneenemi A4 former. Fu»* ttocufnenfedi T«gaw 
rA codei. dlmtooennenS ami number tonvwwm Em* Id *c#ow axagnrm and 
itiullnei [hrcajhout 
daeioned to me not nnl to read QKiv 

• Send S AE, for tint lartand pncet lor Spactium and ZXS1 icttware 

• Cnaquei'P.O- 

SEVERN SOFTWARE 

5. SCHOOL CRESCENT, LYDNEY, 

GLOS GL 15 5TA 



DRAGON PROGRAMS 

THE BEST VALUE ON THE MARKET 



COMMENTS ON "FAMILY PROGRAMS" 

"Excellent " - MH of Bolton 

"Very enjoyable, excellent quality*' — CO of Colchester 



FAMILY PROGRAMS: 8 full length original games, utilities and 
education programs to test your geneTa! knowledge, memory, 
reactions, cunning, menial arithmetic, musical knowledge, dexterity 
and more £6 



FUN AND GAMES: 10 games for yound and old. single players and 
parties. Includes Noughts, Brain, Gold, Snap, Anagrams, Donkey, 
Dice, An i si. Musical and Circles ., 16 



JANUARY SALE — £10 FOR BOTH CASSETTES! 



FULL COLOURS, SOUND AND GRAPHICS 



Send cheque/P.O. to: SHARDS SOFTWARE, 
10 Park Vale Court, Vine Way, Brentwood, Essex 
CM14 4UR (or send SAE for details) 



GENEROUS DEALER DISCOUNTS 





H&H 
SOFTWARE 

Alphabets 

A complete word processing package (or the BBC Computer 
New revised version incorporating: 

• faster printing 

• compatibility wiirt a range of printers including Seiko&ha. 
Epson and daraywheels. Versions for other printers on 
request. 

• manual 
labels for the red keys 
automatic wrapround 
insert and delete (with gap closure) 
centring 

• labs 

• right justification 

• automatic word count 
4 merging 

• double width characters 

• bulk movement of text 
£ and a host more features, 

REVIEWS 

Laserbug: "The program did work wall and onca you are used to 
it. wiling letters etc, becomes very easy I was inpressed with it 
in general and would buy it myself." 

Acorn User; " Remarkable value - a complete word processing 
package for less than £30 ... a useful and relatively inexpensive 
program." 

ALPHABETA £28.50 including postage etc. 

Please send orders and cheques .'PO, Transcash (No, 614 131 

1707) to: 

H&H, Dopt A, 53 Holloway, Runcorn, Cheshire, 

JarMF i A l<f m ctiMegv tf oui i'tfHr NbeanfeneS amf e am ai jvopevna ftp th* JtSC 

"JHWtfW" """'" i»t*»i "*»»"'"'MTWWHHtifflWWHIHH» 



VOUft COMPUTER, FISfflJAftV ltS3 107 






CONTROL 



THE siNOtJHJNfi display on the Micro- 
professor can niakt it difficult to keep track of 
programs more than a couple of dozen bytes 
long- The simple remedy is to work through 
the program writing down the machine code 
by hand for later checking and correction. 
This process has its drawbacks — inaccuracy 
and ihe amount of time involved, for example 

— bur it works, My previous article concerned 
serial and parallel pons for the transfer of data 
between the Central Processor Unii — CPU 

— and peripheral devices. This article 
concentrates on the Z-80 ?VO — Parallel 
Input/Output chip — and the e onn c c tio ni and 
software that will allow it to control a printer 
using a Centronics interface. Although the 
program is written for the Microprofcssor, it 
can be transported immediately to any other 
Z-SO based machine. The only change is to 
modify the addresses of the Pl^O registers. 

The Z-80 PI/O has Four registers controlled 
by the Port B/A Select — pin 6 — and 
Control/Data Select — pin 5 — lines. On the 
Microprofcssor these lines are decoded as 
follows: 

Port 

number Function 

80 hex Data A 

81 Data B 

82 Control A 
S3 Control B 

Your computer may not decode these lines 
sequentially but you should be able to find out 
which port number corresponds to which 
function, 

The pin connection* for the Z 80 PVO are 
set Out in figure 1 On ihe Microprofcssor 
computer the PIO tfcn buses and control lines 
arc brought out to a standard 40-way 
connector on the top left-hand side of the 
pnmed-circuit board — PCB, The PCB is 
numbered on the top side so that you can *ce 
easily which pin connects to which line. The 
lines brought our to the connector arc set out 
in figure 2, Note that in addition to the PIO 
lines the Counter Timer Circuit — CTC con- 
nections are also shown. 

I made up a lead to fit ihe Microprocessor 
PI/O connector by clamping a socket on m a 
piece of 40-way ribbon cable about Sin. Long. 
Unfortunately 1 could buy only a 50-way 
socket and after fastening the two halves 
together I cut the socket with a hacksaw to 
remove the last 10 connectors- The SGS 
socket held together without rhe locking 
clamps at one end and has worked satis- 
factorily. I left some cable free on one side of 
the socket and trimmed the excess to about 3 
or 4mm. with a pair of scissors- At the other 
end 1 split the cable into us individual wire* 
with the scissors so that each wire was about 
4in. long. Next 1 settled down to make the 
appropriate connections between the Micro- 
processor PI/O connector and a plug that 
would ftt my Centronics lead. 

Making the correct links was hard work. A 
short Basic program on another machine to 
work through rhe connections (citing me 
which pin had to be soldered to which wire 
would have been a good idea, but in the end i 



CPU 
DATA BUS 



- 18 > 




D 7-^- 



PORT B/ASEL 
CONTROL DATA SEL 



PIO 
CONTOL 



< 



CHIP ENABLE 

m 



37 



IORQ 



36 



35 



+5V 
GND 



26 



11 



25 



interruptJ 
control s 



Ftgvtv 7. 



<*> 



iNT^-2 3 - 

int enable in 2&- 

INT ENABLE OUT ■+- 



22 



280- PIO 



D 



RM\H3 



used an ordinary ohmmetcr or continuity 
checker and a list of what had to be done. 

After resotdering all the connections four 
times and using an oscilloscope to check that 
the strobe signal was actually present, it 
worked. The list of connections you will need 
is set out tn figure 5. If you are working with a 
machine other then the Micro professor take 
the connections directly from the PI/O column 
to the Centronics column. 

Note lhat these connections are a minimum 
Centronics interface and do not take account 
of other signals from the printer such as the 
Slct or PE lines. More important, the Acknlg 
line is not used to acknowledge receipt of each 
byte of data as the Busy signal becomes high 
during data entry and printing. The Busy 
signal is a composite of four conditions in 
which the printer is unable to receive more 
data. It works satisfactorily with an Epson 
MX 80F/T printer, 



Figure 4 is a printout obtained from the 
Microprocessor using the Centronics inter- 
face. There are three subroutines — SR — in 
the program, each of which may be used by 
other programs. The SR starting at 1800 sets 
up the Pl/O to output a character to the 
printer. It is time-consuming to set the control 
renters for each byte, hut any printer is so 
slow by comparison with the computer that 
the additional time is negligible. 

Subroutine functions 

After saving register A, the accumulator, by 
Pushing it on rhe stack, the SR sets port A of 
the PI/O to Output mode and then sets port B 
to Input mode. The SR then reads an input 
from port B and loops until bit 7 of port B is 
aero — that is, u loops until the Busy ugnd 
from the primer is low or inactive. When the 
printer is ready to receive data the SR recovers 
the contents of the accumulator from the stack 



L 
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^ 15 ^ a 
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J2_ 
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^A 



A 



18 



Jfi. 
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ARDY 
A STB ) 



FOffTA 
I/O 






29 



30 - »' 



31 



B, 



3*-^B, 



„ 33. ^B 
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BSTB 



PORTB 
I/O 



On his odyssey through the control potential of Z-80 

based micros, John Dawson reaches the parallel 
input/output chip — and shows you how to use it to 

drive a printer. 



PUO 

pin 
18 

15 
14 
13 

12 

10 

9 

8 

7 

n 
34 

Figure 3- 

|<-J< "»> 

1 3 1 ■> 
1 920 
1 3^0 

I -a, 

1 850 
i860 

J 370 

GOO 06 
90 1 E5 
DO 20 
BO 30 
0040 

oo50 es 

0060 9F 
02 
IF 



M i c rop r of es s o r 
pin 
16 
15 
14 
13 
12 
10 
9 

7 
11 
28 



code 

A ROY 

PAO 

PA1 

PA2 

PA3 

PA4 

PAS 

PAS 

PA7 

GROUND 

PB7 



Function 

STROBE 
DATA1 
DATA 2 
DATA 3 
DATA 4 
DATA B 
DATA 6 
DATA 7 
DATA 6 
OVofti 
QUSY 



F5 
80 
FS 
E6 
3E 
20 
20 
00 



18 
18 
IF 



3E OF 
C9 00 

IF IF 
OF C6 
OD CD 
18 7D 
18 36 
18 76 



03 82 
00 OO 
IF IF 
30 FE 
00 18 
CD 20 
20 CD 
FF 00 



3E <IF d: 

00 00 00 

CD 30 18 

TA 7-3 02 

7E DA CD 

18 ZE 20 

00 18 

FF 60 77 



83 DP 31 
00 00 00 
Fl CD 30 
C6 07 CD 
00 18 16 
CD 00 i8 
10 F4 10 
08 7 7 



1 } ~& 
00 OO 

is C9 

00 18 
00 06 
CD 00 
20 D3 

FF 00 



Centronics 

pin 

1 

2 

3 

4 

5 

8 

7 

8 

8 

16 

11 



FB Fl D3 
00 00 00 
00 00 00 
C9 00 00 
CO 
7E CD 
7E OD CD 
FF 21 FF 



10 
18 



IF 
D2 



6070 

0080 

0090 D9 

r>>AO fl4 

0080 07 

OOCO 07 

OODO AF 

OOEO IF 

OOFO CB 
Figure 4. 



00 10 FE 
IF FE A5 
22 DC 
34 -2 
2A EO IF 
IF 00 CJ 

07 C 3 DO 
TA E7 IF 
ED 73 DO 

08 F5 08 
00 3E 01 
28 CD F6 
00 00 11 

32 r -4 IF 
CD FC 05 
C6 D6 10 



3E 90 D3 



C4 CI 
26 00 
IF 18 ID 
3A E2 IF 

21 9F 
■OO FF 

22 E8 
IF 31 
E5 D5 C5 
32 D2 IF 
OS 20 19 
62 EO 1«3 
3A £2 IF 
CD CB 06 
FE 08 21 



03 
18 



IF 

IF 
DO 



03 3E 

21 00 10 
OA E3 2B 
71 E5 2A 
77 3E 80 

22 DO IF 
E7 IF 3E 
El 22 OE 
IF FD ES 
F5 ED 57 
31 AF IF 
28 CD F6 
38 07 DD 
2A EO IF 
18 FS FE 
37 07 DA 



P3 02 
CD F6 
E3 22 
EE IF 
D3 02 
AF 32 
90 D3 
IF 22 
DD E5 
32 D3 
2A DO 
05 20 
21 86 
77 DC 
10* 38 
BO 03 



31 
05 
E8 
E3 
3A 
E6 
03 
DC 
D9 
IF 
IF 
13 
IF 
08 
24 
DD 



AF 
2 3 
IF 
C9 
E7 
IF 
3E 
IF 
E5 
TE 
DD 
DD 
37 
04 
21 
21 



1^ 5A 

02 26 
18 OE 
32 E7 
IF 2A 
DO 21 
CO D3 
2A E8 
D5 C5 
00 E2 
21 B5 
21 AF 
18 04 
31 AF 
E6 IF 
B6 IF 



VITH THE Z-90 



D 



D 



and sends ii to the primer by outpuitiiiR the 
data lo port A. The SR then returns to the 
calling program. 

The second SR starts at 1820 and, with the 
SR ji 1830, spltti a byie of data into two hexa- 
decimal digit* and prints the resulting values, 
The lop Tour bits of the byre are rotated to the 
lower half and printed by the 5 R at 1 8 JO after 
being converted to an ASCII number. The 
lower four bin are then processed in the same 
way. 

The final program starting at 1840 will print 
a section of memory in the format shown in 
figure 4. The program starts by printing a 
igt return character — OD hex — and 
ihen a linefeed character — OA hex — to 
position the print head correctly, (f your 
printer automatically prints a line feed after 
each carriage return you may wish to replace 
the instructions — 3E OA CD 00 1 B — with no 
ope rat inn — SOP infractions — 00 hex, 



The start address is passed to the program in 
register pair HL and the number or lines to be 
printed in register E. On the Microprofessor 
you can set these registers directly before 
executing ihe program at JS40. On other 
machines you may jump to the program with 
the correct values set in HL and E and may 
also change the Halt instruction — 76 — at the 
end of the program to C9 — return from 
subroutine. 

Length of line 

The length of the line to be printed is set by 
Loading register B with 10 hex at address I84B 
and I84C If your printer cannot print lines $4 
characters long, it is best to alter 184C to a 
suitable value. 

Changing the location of the programs is 
easy, simply a mauer of altering the addresses 
to which the absolute Call — CD — instruc- 
tions refer. 



Figure 2, 


P2 PIN FUNCTION 




PIN MO 
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PIN NO 
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24 
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5 


NC 
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NC 


26 


PB5 


7 


PA7 


27 
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PA6 


28 
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NC 
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PA4 
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GND 


11 
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CK/TRO 


12 
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32 


CK/TR1 
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33 


CK/TR2 
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CKVTB3 
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ZC^TOO 
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ZC/T01 
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ZOT02 
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PIO IGO 
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8RDY 
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CTC IEI 


20 


NC 
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WHYWMT 

When you could buy 
better now - the advanced 
Colour Genie can be yours 
for just £224.50 (inc. W) 






Colour Genie is the powerful new 

Eiece of home computing magic 
om Lowi' Electronics, and it's 
available NOW from your local 
stockist, or by mail order in less 
than 3 weeks] 

I n no time at all you could be 
connecting the Genie to a standard 
colour TV. Its 16K RAM, 16K 
H ASIC ROM and full size 
typewriter keyboard instantly 
connecting you to a whole new 
dimension of vivid colour, high 
resolution graphics and fabulous 
3 channel music synthesiser 




pre-recorded software 

onto your Genie, or store your own 

programs. Then, if you fancy a spot 

of intergalactic travel, or a cattle for 

the planets Genie will lay on the 

transport. When you get tired of the 

kids beating you at Space Invaders 

you can always turn their attention 

to schoolwork Colour Gertie uses 

the popular Z80 Central Processing 

Unit, and is fullv programmable in 

level II BASIC, 

the most popular 

home computer 

language in the 

Western 

world. 




Or perhaps the 
EG2014 LIGHT PEN, 
which plugs straight 
into the side of the 
Genie. Both are extremely 
effective ways to enhance 
the colour graphics 
facility* 

Finally, if you really 
intend to put your 
machine to work, at 
home or in your business, 
vou'll need a printer like the 
EG603 MICROPRINTER. 
It's a quality dot matrix printer 
with an impressive specification ... 
simple to operate, reliable and 
extremely versatile. Should you 
require it. the printer will accept 
paper whether in roll or single sheet 
form with one or even two copies 
attached. Full 80 column width in 
any of the 3different typesbes 
avuilahk'. 



The whole family will be 
enthralled bv its possibilities. Add 
the EG2016M ATCHING 
CASSETTE RECORDER for 
irtstance, and right away 
you can either load 



Ql 



For the committed games player 
the next 'must* will probably 
betheEG2013 JOYSTICKS, 
They're sturdy, accurate and, 
with digital and manual 
operation, are a step up 
again from arcade controls. 

However the more 
serious user might 
prefer to invest his 
money first 
on the addition of 
an EG2011 16K 
RAM CARD 
which slots 
in and effectively 
doubles the 
Random 
Access Memory. 




lb connect this, 
or anv other comp;H ibie printer vou 
also need the EG20 12 PRINTER 
INTERFACE CABLE. 

So there you have it - a home 
microcomputer system that 
expands from a computer for the 
creative mind right up to a realistic 
business machine. We not only 
deliver the best si unification, but 
we deliver the Colour Genie fast, so 
why wait? 





1 



MONTHS? * 




Key Features of the Colour Genie 



fiCv 



in 



Full colour - eight vivid colours 

Massive RAM - 16K or 32K 

Professional typewriter keyboard 
High resolution - 160 X 96 pixels, 

Big display - 40 characters X 24 

lines 

ASC I 1 character set - with upper 

and lower case characters 



Graphics - 128 pre-defined 
graphics characters plus 128 user- 
definable graphics set - a total of 
256 graphics set. 

High speed CLOAD and CSAVE - 
cassette interface runs at 1200 
baud. Save 15K in 100 sees via our 
optional low-cost EG2016 cassette 
recorder. 



COLOUR GENIE 

- ALWAYS AT YOUR COMMAND 



you 



e 
stic 

it 
,so 



UK. Distributors 



Wit have over 100 dealers throughout 
the U.K. (Including Northern Ireland), 
For advice on your nearest stockist 
ring us on 0629 4995. In cases of local 
difficulty, we wiU supply direct A ND 
FAST. Just fill in the coupon below. 
•LOWE ELECTRONICS HAVE 
NEVER YET FAILED TO 
DELIVER WITHIN 3 WEEKS! 
Some Microcomputer Companies, 
mentioning no names, are reputed to 
take more than three months io 
deliver your computer. Huy direct 
from us. and we guarantee not to cash 
your cheque until 7 days prior to the 
despatch of your order (this is to 
satisfy cheque clearance 
requirements). If, in the extremely 
unlikely event we, for the first time in our 
company's history, cannot deliver within 
3 weeks, we'll contact you immediately 
and offer to return your original cheque 
uncoshed 




Chesterfield Road, Mattock, 

Derbvshire DE4 5LE. 

Telephone: 0629 4995 

Telex 377482 LowtecG, 



I 



Please send me following items: Tick 

EG.2000 Colour Genie® £224,60 

EG. 2011 16K RAM Card ® £38,50 

EG. 2012 Printer Interface Cable® £39,50 [ 

EG. 2013 Joysticks ® £49.50 

EG. 2014 light Pen & £17,25 

EG. 2016 Cassette Recorder & £28.75 

EG, 603 Printer ©£287.60 

Securicor Delivery £5 I Any no, of items) / 



[ enclose cheque/P.O. 

or please debi I my Credit Card No: 

Name 

Address 



"I 



.Postcode. 



Tel:. 



All prices include VAT 



Total 



E3 



VCJ.83 



Push your Sinclair to the limit 



ZX81/SPECTRUM 

ARCADE GAMES 



ZX INVASION FORCE 

V**"i3*""" Use your skill lo 'if© through. 

■••■•■"■"^ the e n erg y band 1 o dcst roy 
mo menacing alien ship — 

_^< ra.as 

<?\W SPEC INVADERS 
Wtj>- SPEC GOBBLEMAN 

\^»-^*"^ These excinog high- 
speed classic games 
incorporate hi resolution graphics and 
sound 10 on rig you I he best in arcade 
ad ion al only £4.95 each 06.'4flKi 
^ f0 ~~» SPEC FROG 5JSHOW0OWN 

NfltjL^* Hop aCr05S ,ne dangerous 
^,^#^"**""^ road avoidi not he let hei car s . 

men lornes Go back to tttt 
*ilrj wesl (or a gunfignt oaltle amongsl 
cacti and wagons. Features include 
western music £4.9S 

_^^^ NAMT1R RAIDERS 1ZX6D 
"^l£\-\l H igri speed qu ic h ac I ion 
plt^i* arcade game with lour 
V^-*****"^ separale groups of attackers 

E3.95 

Oobbfemv alio «.«.•&• tor £X*t »t tl ti 



« 



UTILITIES 

TOOLKIT 

Nrne powerful n«* fuiX lions To* 
your ZJtfli (inc>w«!in{t te^mo*' 
1 1 nes (ooio. gosubf. program met j* 
If ring finding and repiacem*nl 15.95 

SPEC BUG 

A 3Q in l machine code idol and disassembler 
foe your ZXSpecfum £8,95 

SCUM 

A M i n 1 ovjcrw r»e cod* lool and 0' suwuSKt 
lor your ZXBt E6.9S 




Improve your machine 
code programs with this 
new48K Spectrum 
Assembler 

Jus! released by Artie, ims new p'oressionai 

3ua=<ry assemoie' if also available lor i&K 
ZXSi andteaiurt* — 

* W«d-ptocesso*-Jihe lexi ednor • Hign- 
t>pe*d. versatile two-pass mnemonic 
assembler wnlh lib* I s and dciai led error 
moping Wi u assem bi« ia any address 

* Essential support lae.li Mrs nuchas 
memory-edit. r*g»stor inspectfmodrry and 
Search lor debugging. » Full oulpullo 
ZX -printer * Memory-sialus 

report and cornprvnenstve ^s*,, w f>fi OK 
user manual UNLY L3.SO 

ZX81& SPECTRUM 



THE ULTIMATE ADVENTURE FOR THE 
SPECTRUM/ZX81 for only £9 95 

M* D THECH<^ Ct , 



«o»89R 



rnor© 




^SES 1 ** 






INCA CURSE 

in a jungle dea'ing 
you came acres* an 
ancient inca temple 
Your mission to 
enter collect the 
treasure and escape 
ahve But beware' 
Include? a caswite sav* routine K 00 

SHIP OF DOOW *r>tmi«o 
Vuu are unavoidably dfiwn to an alien cruiser 
Can you reach the control room and free 
yuurseii' Of mill Ihey gel you firsi? Includes 
acasswiesaveroulme VOU 

ESPIONAGE ISLAND uw«ni u r»D, 

While on a raeonnai sance mission your plane 
loses control and you *re forced to land 
Can you survive and escape *<tn the islands 
hidden sec rei^CI.OQ 

PLANET OF DEATH •* -.-■ ■■., re *, 1&48K 
You find yourself Stranded on an inhabited 
alien planet. Can you reach your ship and 
escape' C500 



BEDUCEOTO 

£29.95 



7X FORTH 

Supplied on cassette 

*.tit\ edito' cassellr 
user manuals a no keyboard overlay Zx Forth 
combines the simplicity <ji banc wiin ih* 
speed ol machine code 



RULES AVAILABLE 

Fnovr**"ir. 



or 

Your eccentric father has 
left yoti E10.0O0 in his will 
In order to claim your 
windfall you must solve twelve clues and gain access to a bank 
account in which the money has actually been deposited Be the 
first to crack the puzzle and the prize is yours! Plus you wilt win 
two tickets to the city of the secret KRAKIT™ vault location, The 
prize money is increased weekly. A telephone number will be 
supplied so you have the opportunity to find out just how much 
you could win, 

DON'T MISS YOUR CHANCE TO WIN A FORTUNE' 



ALWAYS AHEAD WITH ZX81/SPECTRUM SOFTWARE 

Crvqunl PO rtUMptyWaia *".< CfrT.pul.--iJ or*. iwi !>*!»' #^.]u >■** w«>i;»™+ 
***»*■ iM1«-*l*!r»',»v'CJr'.i WKSJ©»Se«1rum S*^ S A C (?*" * »m<<y c*IM>«u* 
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A 

GREAT 
CHESS 
GAME FOR 
YOUR ZX81 
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RESPONSE FRAME 



Do you have a problem? Your manual »s 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnelt will do his best to 
answer your queries- Please include onty one 
question per letter and mark them "Response 
Frame". 



INTELLIVISION 

■ Our family has an iniellivtsion 
TV uamc. The ma km of I he- 
game, Mattel, are bringing out a 
keyboard which — when plugged 
into the pr»me — renvtm it into 
a microcomputer, Do you think 
it is worth buy ins; ihi* keyboard? 
P Mania, 
Gruvaemi. Kern. 

The keyboard unit tun only been 
introduced in ten markets in 
America, lot around $700, and the 
indications are thai it will not be 
released m the Stares, This being so, 
it it unlikely to come out in this, 
country, but the company msy well 
have other plans. Whenever you 
think about upgrading a TV game 
into a computer, you have to ask 
what sort of computer you will end: 
up with. The chances are that you 
will gtt a fairly slow, limited com- 
puter, locked to the technology of 
the lime when the computer pamc 
itself was buitt. Although 1 would 
not say "No, it i* not worth it" you 
need to ask three things how much 
u the extra unit? Can ] buy a 
complete computer which is as good, 
or better, for the price of the key- 
board unit? Even if the keyboard is 
cheaper than buying a computer, 
how good a computer will I end up 
wkbi 



POKE SURPRISE 

■ While experimenting with 
Poking on my ZX-B1 I MM 
across a real surprise, In 
response fo random Poke, the 
computer came hack with the 
report code 10, As the manual 
doesn't have thin report code in 
it, could you tell me what it 



Tim Steyntnf, 
Skarfham, Stum, 

HKVt probably accidentally 
used the ZX-ttl's error-trapping 
facility — BST — whkh allows the 
computer to generate restart codes, 
and return to command mode, 



MOUSE RULES 

■ I wish to build a robot mount 
to enter com petition* where the 
mouse has to solve a maze. What 
are the rules of such com- 
petitions? 

Martin Ihnitsh, 

There .wf a number of rules for the 
F-uronwuse Maze Contest, and these 
are subject ti« L'hanpc, depending on 
the conditions set by the eomrv 



organisers. In general though 
rules include reference to the \r/.t of 
the mia — 16 by 16 squares, fused 
on a 7m. rruitrix, the wait* o.'Sin. 
apart, ^in. hiph, painted white with 
red tor* — ind (he target post — 
lin, square, Sin, high. These 
measurement >. arc allowed to be 
within live percent of the stated 
measurement!.. Each mouse is 
j I Lo wed s maximum of IS minute* to 
perform, and if the mouse succeeds 
in finding its way from the start 1o 
I he maw centre, the lime is noted, so 
the handler* can — if ihcy » wish — 
set the mouse to make a second, and 
subsequent run. The shortest time is 
counted as the mouse's time, The 
mouse nsdf may be no target than 
29cm. square ITic mouse is allowed 
to bulge above the top of the maze. 
The MkromouK Maw contest was 
Hrn held in ihc US bj EEEE 
Spectrum. 



CRASH PROBLEM 

■ Using a 64K RAMpack con- 
nected to my ZX-fl], i am «ir- 
prised that the system crashes a* 
sunn an Vam become* greater 
than 32768. There is no problem 
in storing variables above this 
point, but it seem* that the 
system is not able to hold 
l'r.,tT.iiii line* on the screen 
above 32 K, Is ii a hug in the 
system, or it there a trick to 
circumvent it? 

E Nnt, 
Rruiult, Bttgrw*, 

I AM WfOUUfo that (he computet 
will work perfectly so long as the 
display file does not over -run 32768. 
One way of making sure this don 
not happen, is to declate a giant 
irrty, such as DIM ASfloOOO), then 
delete U once (he program length is 
greater than 16K. 



AT RANDOM 

■ Spurred OH by Kathleen 
PcePs superb introduction to 
machine code for the 7-X-B1. I 
am attempting to learn how In 
use machine language. I am 
trying to write a game, but am 
having difficulties as I cannot 
find out haw to select a random 
number in machine code, Could 
you help? 

Cow, Farnborvugk. 

One wav of dping this is to initialise 
a pointer to zero early on in your 
program, and then, while waiting for 
a key press or similar event, 
increment the pointer as you go 



through a waiting loop. You nun-i 
ensure that if the pointer reaches 
gl92 — the extern of the ZX 81 
ROM — it is reset to zero. Then, 
time you need a random 
number, simply letch the location in 
ROM pointed to, then increment the 
pointer again. Two books which 
may help you in your study of ZX-81 
machine code are Ma.rrine Language 
Mail Sitnpk from Melbourne 
House, and Mattering Machine Code 
on your ZXSl from Inter fact. 



PRIVACY 

■ I am a member of my school 
computer club, and we have a 
Vic-20 computer. I have a few 
games and serious programs on 
my tapes. I was wondering if you 
could tell me how to add a 
security code into my tapes so 
that only 1 can run the program, 
as some of the programs are 
quite private* 

7 A Iiin, 
Pmttm, Luna. 

Thf. simplest stay to do this is to 
select an address in RAM which is 
not being used, then embed in your 
program the line l"SR {X), where X 
is i he selected address. Before you 
run the program, you muse Poke - 
in the direct mode — the addtess 
with °o If you do not do this, the 
program wilt crash dramatically, In 
effect, you will have a program 
which no-one else can run. 



SCROLL DOWN 

■ Do you know of ■ routine 
which will scroll th. /\ 
Spectrum screen display down- 
wards? Also, do you know of a 
routine which will define 
whether or not a character 
position is occupied by a 
character.' 

■ifiirrr'n Baitkt, 

BoitOH, l^litcjifkirf. 

Scrolling dotntards can be 
achieved by this routine, Enter 
anything you like for a S — in line 20 
— to see it in action: 
5 REM Downward scroll 
10 DIM a» [704.1 
20 INPUT ai 
30 PRINT AT 0,0; a* 
40LET..V JSIT0 6721 

50 GO TO 30 

The Sk reeo S routine docs not pick 
up on user-defused characters, I 
suggest you use Attr instead, making 
sure that the character you wish lo 
check on has been printed with local, 
rather than universal. Ink colour. 



VERIFICATION 

■ Doe* the BBC Micro support « 
Verify command or equivalent? 
Is it necessary? Can programs be 
made self-starting when loaded 
from tape such that all variables 
arc also Loaded? The Chain com- 
mand clears only the dynamic 
variables bul leaves the static 



variables — @% through to Z% 
— unchanged. Why? 

S Hanifw 

Waktiitid, 

VTctt Yorhihirt. 

lin w MICRO does not have a 
Verify command which allows you 
(O compare a program on tape with 
that which i* in the computer, How- 
ever, there arc two ways you can 
check a program. One it by using 
*Cat which wilt indicate a tape 
error, The oihcr way is to Save a 
program, New the computer, then 
load it. If it does not load, an Old 
will restore the original program to 
.igam. There is no simple way 
to make a program self-starting with 
variables intact. The variables @<!V 
through to Z% arc stored in a separate 
area of memory — &400 to &460 — 
which is never cleared by the com- 
putet Hillc-Tcni operating systems 
load this area of memory with dif- 
ferent value!) when the computet is 
turned on. [f the computer is not 
switched otTbciwren programs, you 
can use this area to access variables 
from one program when using a sub- 
sequent program. 

THE CHOICE 

■ 1 have decided on buying a 
home micro. 1 have studied 
various kinds and narrowed the 
choice down to the Commodore 
W or BBC Model B. Can you 
help? 

XaJm Ahmed, 

London. 

Both mmpiinbs have their strong 
points. While the BBC |fc 
higher rraphtci resolution there arc 
not as many colours and no sprite 
facility; BBC Basic is undoubicdly 
thc more powerful version but is 
harder io master. Only 8K RAM is 
available on the BBC in high-res 
mode as opposed to 2-tK on the 64, 
It could also be said thai the 
promised introduction of Simons 
Basic on the Commodore machine 
may put it very slightly ahead of the 
BBC, but obviously, the additional 
cost must be considered. This list 
could well be extended but the 
question is really a tnauet of horses 
for courses. 

WAIT FOR IT 

■ Please could you tell me if the 
forthcoming Microdrive for the 
Spectrum will be able to operate 
on the ZX-Hl? Ef not, could you 
suggest some means of adapting 
it or interfaelriR il with my 
computer? 

G Rathhw. 
LtMsoht. 

Ai i hough TKP. Microdrive is not 
designed to work en any computer 
other than the Sped rum, il is most 
probable that within weeks of the 
MJefOdftara release, adaptors will 
be on sale to run Microdrive* from a 
v of computers, including the 
ZX-81, Just keep watching the Your 
Computer advert tiements. 
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PROGRAMJ 
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MEMO! 



^ 



ks zxai/eo zxspectmjm printers 


2X81/80 Ol SPECTRUM 


^tf* SOFTWARE KEYBOARDS DSER GROUPS 


SOFTWARE KEYBOARDS 


^ymiEUE PROGRAM AIDS BOORS 


HARDWARE PROGRAM AIDS 


■^ ^% SOUND GENERATORS CONSOLES 


MONITORS SOUND GENERATORS 


^^ ■BU5EVBSS PROGRAMS GAMES 


MAGAZINES BUSINESS PROGRAMS 


^^^MI^bI MEMORY EXTENSIONS JOYSTICKS 


COMPUTUS MEMORY EXTENSIONS 



^ 
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If you own a ZXB ! 
or SPECTRUM — or if youre 
'. bin king of buying for the first 
time - the ZX MICROFAIR 
is nol to be missed? 
There's literally everything 
for the beginner, amateur, 
enthusiast and professional 
A fantastic range ofpraducrs 
from both the established 
manufacturers and the newer ones! 

There s a bring and buy sale and a complete show guide 
available on the day. 

It's a good day out and the opportunity of learning everything 
there is to know about ZX Computers. 



The facilities at the hall include Bar, Restaurant and lots 
of seating' 

Make a note of it now, or write to Mike Johnston, 
7! Park Lane, London N J ? OH&for advance fkkets 
(Cheques etc made payable to 
ZX MICROFAIR and please 
entloseS.A E) 

AtaOpfofuduite 
and 50p for kids ^P^ ♦!• 
(under 1 4) it must ■»"■■ 
be a bargain! 






ZX MICROFAIR 



SAT FEBRUARY 26th • NEW HORTICULTURAL HALL LONDON SWU 10am-6pm 



DONTMISS THIS INCREDIBLE OFFER! 



50 GAMES £995/ 
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ALSO AVAILABLE FOR VIC= 
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FINGERTIPS. 



Fingertips is our regular calculator column 
covering calculator news, programming hints 
and examples of unusual applications. The 
column is written and compiled by calculator 
enthusiast David Pringle who is glad to hear of 
any of your ideas. Your Computer pays £6 for 
each of your contributions published. 



Wi' imv»- in lecem issue* looked #1 
some usteftitinf program* which 
Bttkt successive approximation* of 
an irrational number, \uch is n, j\ 
she ratio of two rauonaU '{"he most 
efficient prugram thai 1 have 
receivtd «> far can genet-aie the 
approximation J55, 1 1 Js for n in lust 
i wo seconds — as opposed ip the 
mI eleven minutes! Your 
\tler i» now Roinj; (0 offer a 
vmi's subscription 14 ihc author of 
ihe most accurate and efficient 
prnjjram for general! ng e — the baoc 
df natural logarithms. 

D T Whiteside has sent a most 
interesting program which also deal* 
with a n approximation. He quite 
rightly poin» dui that with a 
programmable calculator we can 
dealesaClly wilh irrational nura ben 
such as certain square roots and 
la Jl Ulifl H. The mowatJon for this 
comes from a theorem first proved 
fully by I he Itith century French 
rnaihrtiuiiLian I -arrange. Thiv lays 
thai all putative rational numbers 
have «A|iiare root* which can be 
expressed in terms of unit continued 
— fractions with a finite «i of 
denominations, 

Qi. i = 1.2 n 

which repeat. The full interest in 
this refuJi may be seen if t define a 



unit— continued fraction » 
q. • 1 

0. * 1 



and so on. 

Or, fix ibort, any square nxx 
rational number may be wntten in 
the lorm; f 3T 

y b o- q. <i .0. 

<»* o. . a 
As you can see we can now 
determine any surd 



/-I by a 

V v 



dc fined mathematical scries - 
something which the pocket cal- 
culator can calculate early. Rut. n 
Mr Whiteside also points out, these 
unit continued- ft act ion* arcorVU one 
of a general das* of such fractions — 
a. 






a 






b. FT. . 

It Is with these generalised 
coniinucd fractions thai we can 
express constants such as n and e. 
For each ci instant there in an 
infinite number of different ways (of 
course) of expressing as a continued 
fracl ion. 

It is the recursive ones which have 

interested mathematician? rot 

IcofflmuM 1 on mm ptgei 



re 
pi 



fritgrtm 3 Mr Jagalas fX&Op program. 



**e 1»1 HiMd 03t K 

■ O* £2 «irt AC 5 IHM1 * »- tbS 0OT03 

LSti' P*uc# *»UST' Pjiji* uOTO 5 

lR." 21 Itlrf K WK :•■:*#" QOTOI COTOJ 
»0HTOCH- P«a* * )«m II 

•i n*m 'ttrOi' -** -rr, fir*'.-' P«u*» AC I*** 
rtiriT fit HW6 .Krf GOTte WTO! 

,.f M WOO K*f »rw «Jt» 
"I »ln" r-w** GOTO? 
*Y0U M|rt' Fuji* AC f*05 .** 1 1 •«* 1 S 

E PS «C I- 
I £*+«*ir* 
*.BL5 At 1*10 XV GSf PS 04» M 

' * I. a - !Hi 
RC Min 03 

LH.O ta>lO-l-Mel*1 »'(4T IKI Hln« *C » Hit* **5 
M»f COTO] «t»> 
LlLl iW >sPto Hi./ « t#«. >.*r 0OT0 » f- 

4JL« ■itii* Ar»' P«ub* "*<K n-li> RC 
iKJ &3BP5 HlflOfi^t 'HLt &S«P5 n»i«-,# "tt.1 OSW ! 
, .,v . 'HUT 0&BP3 N*« -.t" P*k* 

■pi** Main?* f»«i* "^»«i p»« *t Ci» pr 

-V*v • r* 54S P7 
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MS 
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Toi*t $t*ra 

Memory 
F 

05 
06 
08 
10 
11 

Program 
Pi 



Wl 



TOT»l 



ill 



Contents 
Variant 

Vour stake 
Your total cards 
Calculators card 
Vour total 
Stake multiplier 

Function 
Game restart 
Stick 



frogrwm T 
00@ 
601 
002 
003 
004 

m5 

©06 
007 

008 
009 
010 
011 
012 
013 
014 
015 
316 

01? 

313 

013 

028 

021 

022 

023 

024 

025 

026 

027 

028 

929 

030 

031 

032 

033 

034 

035 

036 

037 

03S 

033 

040 

041 

042 

043 

644 

045 

046 

047 

043 

049 

050 

051 
052 
053 
054 
855 
056 
657 
058 
059 



Mr kVfctfifjrdr "j ptogtam tot ttw 

76 LEL 

11 H 
47 CMS 
04 4 
42 STD 
01 01 
01 1 

42 STD 
04 04 
76 LBL 

12 E 
01 1 
44 SUM 

00 00 

43 RCL 
00 00 



2 
1 



65 
02 

75 

01 

95 = 

42 STD 

09 09 

43 RCL 

00 00 

33 X* 

42 STD 

10 10 
65 x 

43 RCL 
S2 32 
95 = 

42 STD 

05 05 

43 RCL 

01 81 
85 + 
43 RCL 

02 02 
65 x 
43 RCL 

09 09 
95 = 

42 STD 

06 06 

43 RCL 

05 05 

42 STD 

01 01 

43 RCL 

06 06 

42 STD 

02 82 

43 RCL 
04 04 
65 x 
43 RCL 

10 10 
95 = 
42 STD 



ThSB 






060 


07 


07 


061 


43 


RCL 


0b^ 


03 


03 


063 


85 


+ 


064 


43 


RCL 


065 


04 


04 


066 


65 


X 


067 


43 


RCL 


068 


09 


09 


063 


95 


B 


070 


42 


STD 


071 


98 


08 


072 


43 


RCL 


673 


07 


07 


074 


42 


STD 


075 


03 


03 


076 


43 


RCL 


077 


08 


08 


07S 


42 


STD 


0?9 


04 


04 


080 


43 


RCL 


081 


03 


03 


682 


67 


EQ 


083 


12 


B 


084 


4:5 


RCL 


085 


04 


04 


086 


67 


EQ 


087 


12 


B 


088 


53 


( 


089 


43 


RCL 


090 


81 


01 


091 


75 


- 


092 


01 


1 


093 


54 


> 


094 


55 


* 
* 


095 


43 


RCL 


096 


03 


03 


097 


95 


m 


098 


59 


INT 


099 


42 


STD 


100 


05 


05 


101 


43 


RCL 


102 


02 


02 


103 


55 


1 


104 


43 


RCL 


185 


04 


04 


106 


95 


— 


107 


59 


INT 


103 


75 


— 


109 


43 


RCL 


110 


05 


05 


111 


95 


= 


112 


22 


INV 


113 


67 


EQ 


114 


12 


B 


115 


43 


RCL 


116 


01 


01 


117 


75 


— 


118 


43 


RCL 


119 


03 


03 


Iksbng continued on ntrl fimgat 
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01 


91 
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65 


X 
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43 


RCL 


124 


05 
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99 


PRT 


126 


95 
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12? 


42 


STD 


128 


03 


03 


129 


43 


RCL 


130 


02 


02 


131 


75 


- 


132 


43 


RCL 


133 


04 


64 


134 


42 


STD 


135 


02 


02 


136 


65 


X 


137 


43 


RCL 


138 


05 


05 


139 


95 


= 


146 


42 


STD 


141 


04 


04 


142 


61 


GTO 


143 


12 


& 



tcontmtHd from prrvmts p*ge) 

centuries — the tirst noied recursive 
rxpf nuon was produced in I ISiH 
n 4 il 1 3 . 1 h it HiVl 

2r»-1 
where 
tn= Vix 
1 





ft 


+ *> 




A less 


unwieldy version 


from IG54 


goes: 

w * 


* 


♦ 3 




1 


♦ 1' 

T 








1 * 5-' 





Very recently, Ul IBM researcher 
has shown bow a Benefit conimucd- 
fraction rtuv be reduced m tbe 
equivalent unit continued-fraction 
This iv exciting because (he unit 
fraction is unique Tor a given set of 
general fraction Mr Whiteside's 
program — wrinen For ihe Tl-59 — 
U able to convert the 165-1 algorithm 
above to the unique umr o n Bt t i med 
fraction for pi, After keying in the 
prog ram , press A la run and the 
out pm u-ili he in (be form, 
3 
7 
IS 
1 
282 
Meaning 
n - 3 * 1 

7 * 1 

iTTT 
TTT 

aa 

Hence our calculator will derive n to 
an arbitrary number of decimal 
places — well beyond the inherent 
accuracy of the machine 1 

Professor Ash worth of London is 
concerned thai we do no* give away 



"secret' information. Me hjs in 
interesting idea which » applicable 
if a calculator is being tired for 
income-tax calculations, home 
accounts, or any other confidential 
purpose the store* contain lijiutei 
one would no! wuh to be known It 
is easy to obtain superficial 
COTlfldc totality tit Jj(a held ul a 

home computer by use of i 
password, although anyone with 
aece» to the program tape or disc 
can 1'itid tbe password because w has 
to he there to be checked 

There is no such way of protect inn 
data held in the stores of a 
programmable calculator, although 
the program itself can be protected 
from being copied. Anyone with 
access to a magnetic card an which 
the dati is recorded can read it, and 
in the case of a constant-memory 
calculator I he stores are openly 
available. 

A umpk device will, however, 
make the record* meaningless to 
other people. At the end of a Series of 
ftkldflltn*! -i Rem number — such 
m a previously used telephone 
number, bank account number, or 
similarly caul y-rerncmhr red set of 
dfcgttJ - is keyed into the display, 
made negative, and by mcatu *>! j 
shod sulvroutine, accessed by a 
user defined label, this it summed 
Into all i he More;.- If rhc number is 
numerically larger than their 
contents <t drives all of them into a 
negative uundkkm which gives no 
idea of their true content. When the 
calculator is next used the same set 
ol digits, left positive this time, » 
keyed in and added by the same sub- 
i n ji i nc tu all the memories to restore 
them to their correct values. 

It will be obvious that a similar 
ploy could he used equally well, and 
With mott vjfety than a pmwoarJ 
oiler*, to disguise itte values stored 
m ihe program of > small domestic 
computer. 

"lite ne« program from f> 
Darman, of Allington, eruhks 
frusl rated Casio algebraic notation 
machine users » convert to reverse 
Polish notation 

To use the program the keys are 
given the following meanings: 

P4 - Em* 

PS - Plus 

P8 Minus 

P? Multiply 

P7 Divide 

PI Pick 

p»- del 

PO - Mod 

PS - display lop ot and. stack 

The keys Pi — plus, P8 — minus, 
P2 — mull i ply, and: P7 — divide — 
are the same as the keys +,-,** ■*» 
except that I hey operate on the top 
two numbers /on the stack, for 
example, to calculate 2+1 you 
would enter 2, then enter P4 3, then 
enter P4 + Pi and 5 would be 
displayed and also put onto the 
stack. 

The mod function PO converts the 
number second down on the stack to 
the modulus of the number on the 
top of the stack; for example: ° enter 
P4, 7 catcf P4 mod PO results in 2 
being displayed since 9 mode 7-2. 



The function Pick — PI — u«s 
the number on the top of the Mack to 
pick a number down the stack and 
put it on the top of the stack. For 
example: II. Kmcr PO 22, enter PO 
J3. enter PO 2, enter PO. Pick PI 
result* in 1 1 being put on top of the 
stack since 11 is ihe third number 
down; note thai ihe rjrigJMl 1 1 is 
still in the stack hencjili 

Roll Pt> iv like pick I' I txcvpl thai 
when the number is copied to the 
top of rbe stack, the rest of the stack 
»s moved down to fill up the gap, for 
example, 1 1 ; enter 22; enter 1 1; 
enter 44; enter 5, enter Roll — Pfi — 
result in the stack changing thus: 

hOm to 

3 22 

44 44 

33 33 

22 il 
11 

Rotating the lop three numbers on 
the stack. 

Finally, a game lot ihe FX-602p 
written by Anil Jagot a of Newcastle. 

This program was originally 
written for the Cask* FX*02p 
programmable calculi tor, 

To play you press PO and your 
imal spending money to be dis- 
played You are allowed to bid 
anything from 50p up to your total 
Presi EXP w enier your bid- You 
are Then dealt a card displayed a> re. 



If you wish to tw«t press EXE ihe 
display then ihows n:n . You air 
allowed |o i? times givmc. 

you a total of five cards, If you wi»h 
to vtick at any one nose you w 
press F), The calculator will then 
check if you have a possible pontoon 
or if you are bust. 

[f you have not, the calculator will 
go ahead and haic its own hand of 
cards. If it heals you or equals you 
without going bust, the calculator 
wins and tells you so. It also tells you 
1 1 you have won, If vou lose you lose 
the amount of money net. 

After the hand of cards rhc 
calculator checks if you have less 
than 50 or more the 10,000 left. If 
you have less than 50 the game » 
twei for you and ihe calculator tells 
you so. If you have mote than 10,000 
lefi you have won and the calculator 
will tell vou so. 

if your total is between 50 and 
10,000 you are dealt another hand of 
cards and the game continues, with a 
new bet. 

To reduce or enlarge the lowest 
bet allowed go to the WRT mode 
and STEP 23 on Pft and change the 
50 of 50 MINK to whatever you 
wish. To reduce or enlarge ihe cod 
of game total go to the WRT mode 
STEP 111 and change the J 
EXF 1 which is 10,000 to whatever 
you wish; EXP need not be used. 



Program 2. A4r famni'j ptogmri. 

P0 11 Ste^s +1 

GSB P$, MinF, l/x, X, GSE P$, - 

Frac t 

X, MRF, =, GSE P4 

PI S Steps +1 

GSB P9, +/-> +, HRlFa- «a llin F.. 

Ind, MRF, GSB P4 

P2 5 Sie»s +1 

GSB P9, X, GSB P9, =, GSB P4 

P3 5 Steio^+1 

GSB PS, +, GSE PS, =, GSB F4 

P4 6 Stei^s+1 

IND, Mih 1F..X * fl#ti M+lF.x * y 

P6 25 Ste»s+1 

GSB P9, GSE P4, GSB Pi, l, M - IF, 
LBLS, 1, M + F, INB, MRF, x * y, 
1, M - r, X *> v> INB, MINF, I, 
M+F, MR IF, x-F, G0T09, G0TG9, 
LEL9, GSI. F9, GSB P4 

C? 6 Steros+l 

GSB P9, ?, GSEP9, x -r y, =, 

3S3 P4 

P8 4 Stei&s+l 

GSB P9#V-a GSB F4, GSB P3 

PS ? Ste»s+i 

fIRIF, x=0, l/x,i, M - IF, IHD, MR 

Total ?S + 9 = 87 steps 
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20 BEST PROGRAMS 

for the 
ZX SPECTRUM £7.95 




T PROGRAMS 

• lor the 

£X SPECTRUM 

V-lrT.Hlxmil»TORYTEKT 




13p 









■6fln*H£WSflH 









£1.45 



280 OPCODES 

#Ui FV.t h#M * * '. ' MUM ■<4> L l Jl BOO plu« £MJ 
^M>h**4 144V 'ii^tftlii-^l- — •*#*■■*>■■ anil k pi ail*, -rfc*- <».i* 

"■ in, tr'r -<.., ,- i -■! IfMl ', 

PROGRAMMERS £6.50 

TOOLKIT 2X81 



MMtfftft 



' 






PILOT • ZX81 



■ 



/ 



£595 



V 



%. 



2X81 HARDWARE 

16K MEMOPAK JoxpantJablei 
32< M E M P A K 4 c fcpandable) 
64KMEMOPAK 
5SK Ram pack 

H RG ME M OP A K H i Rei Graphics 
MEMOPAK Centronics printer 
interlace 

ZX81 CASSETTES 

SPACE INTRUDEHSllBK) 
STATISTICS (IKJ 
LANGUAGE DICTIONARY j 16K I 
LINE RENUMBER <16tO 
M AVAL BLOCKADE tl6K) 

2X81 BOOKS 
HINTS & Tl PS for the ZXS1 

SPECTRUM 
ASSEMBLER/DISASSEMBLER 

• Two programs on orve cassette 

• Comprehensive instructions 

• Great value for money 



Mr HELPLINE the man who answers your ZX queries in his 
column in Sinclair Ustfr, the author of HINTS & TIPS FOR THE 
ZX80 end HINTS & TIPS FOR THE ZX81 now presents his 
20 BEST PROGRAMS FOR THE ZX SPECTRUM. 
' 20 original programs for you IO load into your Spectrum. 
* 20 interesting pragiams for you 10 en]Oy and team lrorrv 
' 20 great programs to teach you about fixed and variable length 
records, binary searches, bubble sorts, floating point 
arithmetic, graphic displays and much, much more 
' 20 BEST PROGRAMS FOR THE ZX SPECTRUM. 

Program Tfrtes mcfude: 

Machine code editor - Write, modify, exend and load machine 
code using this all- Basic machine code 
editor. No need to use on Assembler 
when you have this program, 

Indeg file — Learn about fined length records, save 

numeric and string fields, add to, sort, 
modify, delete and print your records- 
Idea) as a computer based card index. 

Duckshooi Learn how to manipulate the attribute 

file »nd have tun a I the same time ■ 

Diary - Binary searches and variable record 

lengths are explained with this useful and 
interesting program, 

PLUS: FOOTBALL. OIGITISER, DATA PLOT, tUHCTtOM PLOT. 
REGRESSION, HISTOGRAM, LINE RENUMBER and many more. 

NIGHT FLIGHT £ 5 .96 

i„. n,r m*m ftftcTftuM 



£29.90 



£49 90 
£79 00 
£54 96 
£59.80 


: - : — : 

11 -r*U*« 

4 


* 


£39,90 


■ SI 


R/H 


DBF t 


Xwi 


FPU. 
ft-Prt 

«n*a 


CS-96 
f 3 75 
C3 75 
C4.96 

€595 


I 1 

1=3 

a 

FL (Z 




G 


D 


' ' 


■ — ~. 


1 


OnC 

WIND * 


l«/e 



£395 



f895 



f^t V*** 6*" **t**'! 1 1 hi 1 1 dit oli la l*ix>i , | 
n*vi^*r.iflrt*l bs*ci3m. Ovcf mwn|*m* Jinci using i tirfy 
unladed (i««i«n Imimg ami nmwwra wvdng l ymm 
" V«i «« she PijT al 3 i^jhr wctafi tln-m •■ mghi ' Yqli 

muM ukr ftiuf *MI Aral fjOBnunt ID It* VOW •»CMtt 
wru'i-oly m,** pjh>c- tHMCOTI ind |l»f> l*"li M'rl* 0»". |he 
runwfy 'HuMlll Vf ffw».n!«ni o*mI i'du «nl) 
'InitmmwtM Aitffml Hnum, Hon OifKUon^ e*Kon. 
VHF Oit™j«*cli«M* Rjviq*. Imtrwflwvi LMUbng Snw 
'flMdotltl <*■*. Hip, Aif Sc-.il OAUnC* Ktatikmnfl 
f qu.pmeni, Van** Spfaij, HPM #nJ h«4>.w^ - VifiH 
i*tf*n srf rvnw»y nn ipcoMK "5 MoUm fr wn tidtnoli 
TO Autopdoi *H*«rr yndKIQ* -WltlTTEN HT A 
UUALIF1EDFH.OT' 



I > 



,J 



PUCKMAN/VfW/ 2X81 £5.95 






ly >WiiC u«fi *»ln 

CflAlAu<fey4 fciO."^ij 

•f tl rh» n„, Kvr ig m*j 




OUANTITT 


1 


cost 




























TOTAt 





rbkHAc*i>tMrji«««»l 

Aooness 



Nh **€•»■ fl*x:l«(rc»nj r*0, l» 
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BBC MICRO'S IN STOCK NOW 

MODEL A-£299 
MODEL B-£399 

FEATURES INCLUDE: 

* 73 KEY FULL TRAVEL KEYBOARD 

* HIGH DEFINITION COLOUR GRAPHICS 

* 3 VOICE MUSIC SYNTHESIS PLUS 'NOtSE'. 

* 10 USER DEFINABLE FUNCTION KEYS 

PLUS MUCH, MUCH MORE 

EXPANSION OPTIONS [MODEL B) INCLUDE: 

* DISC * COLOUR MONITOR * PRINTERS 

* SPEECH SYNTHESIS * PADDLES 

* SECOND PROCESSOR 

A/B UPGRADES (SAME DAY BY APPOINTMENT! 

E106 

WE ALSO STOCK THE ATOM AND ZXJ1 MICRO'S AND 

A WIDE SE1ETI0N OF COMPUTER SOFTWARES BOOKS 

ALL PRICES INCLUDE VAT AT 15% 

SECURICOR DELIVERY £10. POST £3 



CARDIGAN ELECTRONICS 

CHANCERY LANE inear woolworths* 

CARDIGAN, DYFED 

TEL: 0239-614483 

HOURS MOJV/SA t WmmlOSfm CLOSED Alt DAY WEDNESDAY 








BBC Micro SOFTWARE 



FROM 




FERNLEAF 
MICROSYSTEMS ^ 

1, WORD EDITOR £12.50 (p + p inc) model B 

A pagn of hit In wr.ir riVtolc. IM tad. **•*!. taw lUb\m r pfinl «tc 
fodupf inciurtw W»n.>»i utt^t Im jlmotf mi uniting na*dt DnVa* any (Mw 



prtil*. 



I pelntng & «PK4I fonn»tlHTg by «n4>Mfckng ASCI) *<**t m tMt, M 



2. HOME-FINANCE E1Z50 |p+ p inc) model B 

Anoctw mmi tw Utt BBC «i*»* *«™ Package 'lanoytate* 10 taocratt 
account*: h*rxM* duct MM. itancftng .vawi I'maw* IfHBcnli ptot prmiouti. 

3. SKY- BIRD £9.00 !p ■ p Inc) model B 

matA* Mftt* n T*»T rpal dm* grjpfwt a-ioitfig tOu'VA & mi lb (ti*Du<*d 
9>tph« Cud* tt»» nijht o4 T** U> bird behind Wkihutii. Jvna) if«« (ar*r hk«t« 
byl w*Kh Out lOt unbram tjangfl thfh'M) if«e l*#* Emptefl 1*4 **4 r*tuFTH 

uwcM iwiwit (« MM 

4. SCREEN-DUMP £5.00 (p + p inc) models A »• & 

Sudani maetww cod* (Hag**** Aum jejju*t* to <*** (nrttc srf um ■ Kiv 
<*H*»* rnmi dump* KfWn in 1 n ai c lat* wat wed cotoui (Mcnnwwtlon. 



We offer crustily software to 

compliment the quality of this micro. 

We also write software CD order. 

Enquire bl wrtlng. 

Enclose SA£. 



FERNLEAF MICROSYSTEMS 
SILVERGROVE INNHAMS WOOD 
CROWROROUGK SUSSEX TNG 1TE 
Tel: Brighton 565303 
or Brighton 603191 




Orders to: 



Retail dealers 

offered big 

discounts 



5TAI\ 

SOCCER 




# 



AN EXCITING NEW GAME 
FORTHEZX81 (16K) 

ALL THE ACTION OF REAL FOOTBALL 
PASS - SHOOT - DRIBBLE - TACKLE 
CORNERS - FREE KICKS - THROW-INS 

YOU PLAN THE MOVES - SEE THE PLAY 
IN HIGH SPEED GRAPHICS 

MATCHES BETWEEN 12 TOP CLUB SIDES 
AND 12 'STAR* WORLD CUP SQUADS 

MORE THAN AN ARCADE GAME 
MORE THAN A SIMULATION 



"A truly original end absorbing game' 

ONLY £5.95 

Please make cheques and postal orders payable to: 

Watson Software (Service* Lid 

I, Ivy Cottapci. Ions (load W«l. tedhim, Kik\ CO? Ml 
Allow 14 days tor delivery 
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SOFTWARE FILE 



Software File gives you the opportunity to have your programs, 
ideas and discoveries published. We will accept contributions for 
any home computer provided they are submitted to Your Computer 
exclusively, Please doubie-check your programs and specify the 
memory they require before sending them, preferably on cassette, 
We pay between £6 and £36 for contributions published. 




Snake 

K Peaty, 

Wetxfovor, 

Buckinghamshire, 



SNAKE is for an expanded ZX-81. and was 
inspired by a game which, when reviewed for 
the BBC Micro, was said to be addictive. The 
object is to move the snake around the screen 
so thai it can cat plus signs and make its body 
as long as possible. Any key in the top row will 
move the snake up. Any key in the bottom 
row, except Shift, will move it down. Any key 
on ihc right of the middle two rows moves it 
right and any key on the left of the middle two 
rows moves it left. 

Using >,< , A or V the snake's head points in 
the direction of mot ion. As ii moves more plus 



signs and obstacles — black squares — appear 
at random positions, if the head hits an 
obstacle you must stop pressing the keyboard 
before changing direction or destroying the 
obstacle by pressing Shift, If the obstacle does 
not disappear then you were not trying to 
move the head into that square and will have 
to press a key in the direction of the obstacle to 
be destroyed. 

Each obstacle eliminated shortens the snake 
by one segment. The game ends when the 
score is zeto or when you try to move into a 
square which has part of the snake's body in 
one of the four surrounding squares. Each 
time it moves the characters making up the 
body are inverted. This gives the illusion of 
motion and locates tbe new address of the 
snake's tail. 

The program contains some useful insi ruc- 



tions, Exx swaps bc.de, hi for their alternate 
registers and is shorter and faster than having 
to Push and Top all ihrec pairs, 

EX (spJ.N 
swaps the two bytes at the top of ihc stack and 
the contents of hi and saves having to "Id" 
into a variable, It also demonstrates the use of 
FD instructions. 

These use the iy register which is loaded 
with 4000h unless you alter it. The bytes after 
FD are the same as if using hi, except when hi 
is in brackets, then the third byte must be a 
displacement measured from iy just like 
relative jumps, The only exception is 

jpfivl 
which would b* just FD E9. There are no FD 
ED instructions nor 

exde.iy 
otherwise any instruction using hi will work. 

To load the program create Rem lines 1- 10, 
each 43 characters tong. Then Poke 1651 1 ,230 
and Poke 16512,1 to make one long line. Use 
the often-published hexloader to enter the 
code, add; 

2 RAND USR 16653 
and then save before running. 



. 



4862 




dtJabl* U«t 


76 


76 






•9 


poi* da 


SI 
C8 
11 84 






Id hi. (HEAD) 


2A 


3C 48 


TPP 




SCO* 
E 


38 
2fi 


28 
8£ 


34 
88 


37 
88 


41 8D 


r#t 
Id d*,TOi* Llf* 


4e 




Id ChU.o 
add hl.dt 


71 
18 






lir* 






H 

ee 


88 
08 


88 
88 


89 

00 




Id be. 32 

call Print Sir 

Id a, 32 

Id hl.CEF.CC) 

inc HI 

*v«h hi 


81 20 
CD £B 
3E 28 

23 
E9 


00 




Id *, 4hl> 
cp tie 


7E 
FE 76 








H 
1-SC 


BE 


ee 


88 2D 
38 28 




40 




Jr 3 4)6 
cu 120 


28 B7 

fe ee 








ORE 


34 

ee 


37 

ee 


2ft 

ee 


ee 

88 








Jr ra #24 

•KM 


28 

n 


IE 




40A4 




UP, l*4t 


FF 


DF 


ee 


28 


tie 


Id c-23 

Id b,a 


BE 1? 
47 




•22 c 


CD 


BB e 


T«t 


Str 


riv+rtjdban 


ee 


02 


ee 


28 






IhC I 


X 






48AC 




GAME 


AC 


Ae 


£2 


flfl 


HI 


Id <hl5,9 


36 88 

23 

18 FB 

23 

88 

28 F6 

A? 






Jr nz 922 


28 


FA 




Ov*r 




OVE 
ft 


65 
17 


£4 


SB 


AA 




ino hi 
Aim #11 
ine hi 




•23 call Ksean 
ino h 


CD 
24 


BB 


82 


40F5 


• t 


bit e, a. frames > 


FD 


c* 


34 


46 








ir x 423 


28 


FA 




Tut 




rat z 

add ft, I 


C8 

S3 










dao e 

jr ni 418 






ino h 

jr ni «17 


24 

28 M 




ftnd 




rat P4 


Ee 










Id bit 






•MM 


H 










C»U « Rnd 


CD 


C9 


48 




t|2 


ld Chi), * 
ino hi 


77 
23 






id «.e 


3E 


80 








r#t fw 


ce 














Id (hi), a 


77 










Id (hl>,128 


96 


38 








djr« 412 
o<x* hi 
Id be, 3, 6 


18 FC 
El 

ei 86 






d*c <5£0S> 


FD 


35 


48 






0*11 42 Rnd 

r*t nx 


CD 

CO 


C9 


48 






83 




Jr x 438 
call 427 


28 57 

CD FI 


41 






Id (hl>,2l 


36 


15 








Id CSEGS>,b 


FD 78 

23 
18 Ft 


48 




Jr 426 


18 


29 




48C9 


«, 


r#t 

Id hi, (SEED) 


C9 
2SR 


32 


48 




• 13 


Id 'TAIL '.hi 
Id (hl3,e 
ine hi 


40 


•24 


push hi 
Id «ub 


ES 
78 








« 


Id dc.CMSD LFRrt) 


ED 


5B 


33 


4e 




dJnz #13 






•MM 


D9 






And 




add hi* 


15 










Id (DF-SZ>,1> 


FD 78 


22 




•>op hi 


El 










Id f SEED), hi 


22 


32 


48 






Id (HEAD). hi 


22 3C 


48 




call 46 Find 


Sh CD 


F9 4 






«dd *.h 


©4 










Id (.hlj.18 


36 12 






td *.r.. 


78 










and 31 


E6 


IF 








Id <HV>,18 


FD 36 


42 12 




•MX 


D9 










sb 23 


FE 


17 








Id e-29 


&£. ID 






and a 


A? 










jr nc 13 


» 


FI 








call Print At 


CD F3 


88 




jr nz #31 


28 


4D 








lnc * 


3C 










Id fl,(HI -SCORE) 


FD 4E 


7B 




td a, <hl) 


7E 










id~b,* 


47 










call Priht Ho. 


CD B8 


08 




e* 8 


FE 


88 








add *, 1 


65 








8(4 


etll 4t7 Pl«* 


ee 58 


41 




jr i 425 


28 


84 








and 31 


E£ 


IF 








Jr 414 


18 FB 






CP 21 


FE 


IS 








Id c-a 


4F 








4158 415 


call 41 Tut RHt 


CI 83 


40 




Jr ox 416 


28 


08 








e*U Prirtt At 


CD 


FS 


88 




• 16 


call 44 Dtav 


CD EB 


40 


425 


Id <NV).c 


FB 


71 


42 






Id hl,tpF,CC> 


2fl 


8E 


48 




Fl« 41 7 


ca.ll K«can 


CD BB 


02 




Id <hl>,e 


71 










Id *,<ht) 


7E 










Id au 1 


7D 






Id (hEAD>,hl 


22 


K 


48 






c* 


FE 


ee 








loo 1 


2C 






*bc hl.da- 


EE 


52 








r*t 


C9 










ir z 417 


28 F9 






W <ti\> t b 


78 






40EB ■ 


Id »-<SEGS> 


3A 


40 


48 






r* lea. 


67 






op 21 


FE 


15 








rt*F 


ED 


44 








qb 253 


FE FD 






Jr mi 427 


28 


12 




Dlav 




td b,* 


47 










jr nc 418 


38 18 






trte (SfOS> 


FD 


34 


48 




•3 


Id clfi 


ec 


1ft 








e» 24? 


F£ F? 






call 420 Choi 


S«* CD FT 


' 41 




46 


d+0 c 


bb 










jr nc 419 
cb 223 
jr r>c 428 

Id bo. 38' 59 

Id d*,33 
Jr 121 
Id too, 18, 19 
Id d.,-l 
Jr 821 
Id be. 59, 38 


3B J4 

FE PF 
38 18 
ei 3£ 
11 21 

18 8E 
81 13 
11 FF 

19 06 
91 26 




41EF 426 


Id be, 8, 7 


01 


87 88 






jr nx >6 


26 


Fl> 












call Print nt 


CD 


F5 


88 


40F9 17 

Find 
S*w IS 


djnz HS 

r»t 

Id b,4 

eu*h hi 

td hLI«t Sir 

Id d, thl> 

inc hi 

Id *.CM) 

inc hi 


IB 
C9 
06 
ES 

21 
56 
23 
5E 
23 


F9 
84 


48 




tie 

• 13 

428 


26 

80 

12 

FF 

38 


41FB 427 
41FF »28 

Chn* 


Ld c.(SEGS) 
t* Print No, 
Id hi, (TAIL) 
Id (hi),* 
Id hi, (HEAD) 
Id *,b 
Jtor 128 
Id C,a 
Id *,b 


FD 4E 
C3 90 
2A 3E 
77 

2A 3C 
78 

EE 88 
4F 
78 


40 

en 

48 
48 






ex <sn),h| 


E3 










Id d*,-33 


11 DF 


FF 




•KM 


D9 










*dd hl.dt 


19 








121 


Id «W<NV> 


3* 42 48 




id b,CSE0S> 


FT 


46 


48 






q* <M> 


BE 










op to 


88 




429 


4MM 


09 










ir z »9 


28 


83 








Jr x *I6 


28 C5 






call 46 Find 


5#i» CD f 


1 48 






•* (cp),hl 


E3 










Id hlnCTML) 


2fl 3E 


48 
















dJra *8 


10 


F4 








Id to. (hi) 


46 






icofttifHisd on nen page} 
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Id <ht>.» 


?? 


c<tp be 


Cl 


(continued from previous pegei 






c*ll §26 


CD EF 41 


t*ll Prjnt No, 


CD 5»8 0fi 










#31 Id o,<S£GS) 


FD 4E 40 


•32 Id bc,B,j0 


01 W 00 










Id *.<HI-SC0ftE) 


jfl ?1 46 


0*11 Print ftt 


CD F5 ee 


Id ChD-c 


71 






c* c 


W 


Id c.9 


0E 09 


•KM 


W 






it nc 132 


30 8F 


Id d*.G«»* Ovrr 


11 AC 48 


cUra I2S 


ta fs 


B 


Id (HI-SCORED C 


FD 71 71 


C*ll Prtryt Str 


CD fc& OS 


•MM 


&9 






Id b.0 


86 80 


•33 c* 1 1 Kmcm 


CD SB 82 


td ctaiu.M 


22 


3E 


40 


push be 


C3 


ir>C 1 


sc 


rwt 


C* 






Id e-29 


8£ ID 


Jr na 033 


28 FH 


■ 30 Id hl,(fflIL> 


2fl 3E 


40 


call Print frt 


CD F3 86 


r*t B,# 


CF 0D 



Not centipede 



jr> st>mjt&}\ 



Andrew Week&s, 

Tnjro r 

Cornwaf/. 

This program is an entertaining game 

written for the ZX Spectrum. It is not a 

version of the popular game of the same name, 



but it is ? completely new game involving 
m&nQcuvering a hungry centipede along s 
tunnel without touching the walls, while 
'gating as many grub? as possible. 

The characters used arc defined on to the 
keys Q and P, 
Linos Function 

1-40 The introduction 



41-48 Defining ihe graphic characters 
70-100 Setting up the screen, and variables 
110-160 Drawing the tunnel and centipede 
156-210 Movement of the display 
220- 390 Display for losing the game and 
scoring 

The Poke statement — Poke 23692,255 is for 
Scrolling the screen. 



i FOR X =0 TO 23 


GO TO 220 


10 PRINT RT 20,0, " CENTIPEDE C 


131 IF SCREEN* [lfi,pJ="." THEN 


ENTIPEDE CENTIPEDE"" 


GO TO 220 


11 POKE 23692,255: PRINT AT 21 


132 IF SCREEN* I15,p)*>" " THEN 


,3i;" 


LET g=<a+l : BEEP 0.1,0 


15 NEXT X 


135 LET s=S+l 


16 CL5 


14-0 PRINT ; BRIGHT 8> RT 15,p;"f> 


20 PRINT i PRINT " © And ret* W 


i ■ 


eet.es is . 11 .32 " 


150 POKE 23692,255: PRINT RT 21 


SI PRINT : PRINT " INPUT HRRD 


,31; " 


NESS LEUEL (2-10) " 


155 RANDOHIZE ■ RRNDOMI2E 


22 INPUT h 


160 LET ft^INT 1RND*b) - iby2J 


23 IP h>20 THEN GO TO 22 


161 IF n =0 THEN GO TO 160 


25 PRINT : PRINT : PRINT 


1S2 LET ft=ft+RND*2 


30 PRINT " PRE3S ANY KEY T 


170 IF a>=0 THEN LET a =3 +ft 


Q START" PRINT PRINT 


175 IF b<=30 THEN LET b = bN» 


3S PRINT ** GOBBLE THE GRUBS 


1S0 IF 3<=0 THEN LET 3 =3 +RB5 i J» 


'»'": PRINT : PRINT M UXTHOU 


J ■ LET b=b+ABS fa> 


T HITTING THE UALLS": PRINT t PR 


IBS IF b>=29 THEN LET b=b-RBS I 


INT " LEFT- 'Z ' RIGHT 


u ) ; LET 3=a-flBS (aj 


-'H" 


190 PRINT AT 15, p," " 


4.0 PRUSE 


2"00 LET p=p-(IHKEY$ = "Z"J +IINKEY 


4.1 FOR X=0 TO 7; READ d 


*a"»"> 


4-2 POKE USR "|*"*X,d 


210 GO TO 120 


4.3 NEXT X 


220 PRINT , OUER : RT lS,p;"0"r 
PRINT RT 15, p; OUER 1;"**": PALIS 


4.4. DRTH BIN 00111100, SIN 10111 


101, BIN 01100110, BIN 10100101, BI 


E 0: BEEP 0.1,-4.0: BEEP 0.2^-30: 


N 01:100110, BIN £0100101, BIN Oil! 


BEEP 0.1,50; BEEP 0.3,0: BEEP 


1110. BIN 00111100 


,5, ^40 


45 FOR X=0 TO 7: RERD d 


230 CLS . FOR p =0 TO 9 


4-6 POKE USR "q'+X/d 


240 PRINT "YOU SNUBBED YOUR NOS 


4.7 NEXT X 


E ON THE TUNNEL UA 


4-0 DATR BIN 00011000.. BIN 00111 


LL" 


100, BIN 10011001, BIN 01111110, BJ 


250 NEXT p 


N 00111100.BIN 11111111, BIN 0011 


251 PAUSE 100 


1100, BIN 11011011 


255 CLS : PRINT : PRINT " YG 


50 OUER 1 


U SCORED ";INT (S/10)," POINTS " 


60 LET ft =0 


25S PRINT : PRINT '* YOU ATE 


70 LET «.=0." LET g »B 


"; Q ; " GRUBS" 


80 BORDER -1 PRPER 5: INK 1 


257 PRINT ; PRINT " THfiT'S " 


90 LET P-15 


; INT l(s/18)*9i;" IN TOTAL" 


100 LET 3=10, LET fa =20 


258 PRINT : PRINT 


110 CL5 


260 PRINT ■ DO YOU UANT TO PL A 


120 PRINT AT 20, a, "."; AT 20, b; " 


Y AGRIN ?" 


■ » 


270 PAUSE 0: LET d * = INKEs-**. IF 


" 125 IF AND > 0.9 THEN PRINT RT 20 


a * <> " y " THEN STOP 


, a+ t Ib-a) x2J , "J|" 


280 RUN 


130 ir SCREENS llS,p)a"." THEN 





Four routines 

David Graham, . 

Richmond, y t t*_i*j / j 

Surrey. 1 ■**** ' JV i 

THIS PROGRAM runs on an unexpended 
Vic- 20, It will not work on an HK or 16K 
expanded Vic as the memory -mapped screen 
changes location. The program is comprised 
of four machine-code routines. The character 
set runs through all 255 characters in the Vic 
memory, with very fast alternating borders 
and sound, A text window is left in the middle 



of the screen so that any Basic print statement 
can be displayed — line 240. 

Screen Clear 1 clears the screen or prints 
any character over the screen. The subroutine 
at line M0 changes eight bytes in Screen Clear 
1 to make it operate in reverse. Character Set 2 
prints the whole character set on the screen 
instantly. Border L is a simple program that 
runs through the border colour combination 
for a white screen. This is done so fast in 
machine-code that very thin lines of colour are 
seen around the border. 

Lines 30 to 210 Poke the decimal code into 



memory. Lines 220 to 310 are a small demon- 
stration of the machine code iust entered. 
Notice in line 230 ihe character in strings 
represents the Fl key pressed once. The 
character-set routine can be set to run at 
varying speeds, the slowest speed takes two 
minutes 48 seconds and the fastest about 1.8 
seconds. To change the speed, Poke 868, X — 
where X is between 1 and 255. The sound of 
this routine can also be turned off or lowered 
by Poke 83l,X where X is between and 15. 
For the Screen Clear 1 routine the character 
printed can be altered by Poke 9 1 5, X where X 
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is between and 255 in the Vic Poke tables. 
The speed ji which Screen Clear 1 runs can be 
altered by Poke 940, X where X is between 1 
and 255. 

The start and finishing addresses are given 
in Rem statements, between the data for the 
routines. If you want to alter something per- 
manently, change the data in the data 
statements. 

This is quite easy. For instance, if you 
wanted to change 811 in the character set 
routine, simply count from S28 along to 831 in 
the dat s statement — the number should be 1 i, 
— and change it to what you want. 

If you want to alter something temporarily. 
Poke it in is a direct statement, then Run the 
line number in which the routine is called, 
avoiding Running the whole program. The 
whole program takes up 1,218 bytes and 
although i he machine code is simple, the 
program produces some spectacular displays. 



SOFTWARE Fill 



Forth draw 

Simon Cross, 

Ipswich, 

Suffolk. 



J& 



Drawing pictures on the television screen 
may not be new but this program is written in 
Forth to run on the Jupiter Ace so it has a 
different structure to Basic drawing programs. 
The program enables straight and diagonal 
lines to be drawn and rubbed out on the 
screen, 

Load (he program from the cassette by 
entering 

"load drawer" 
The program mav then be run by entering 

' "drawst" 
The key* around the G key control the 
flashing cursor as shown below. 

R T Y 

F G H 

V B N 

IT T, H, B and F are North, East, South and 
West respectively, then R, Y, N and V arc 
W, NE, SE and SW. The cursor m*y be 
switched between drawing and rubbing out 
modes by pressing O. 

This program uses the plot function on the 
Ace. This function requires three numbers on 
the stack, the X co-ordinate, the Y coordinate 
and the Plotting mode. The other words in the 



13 «D1CC>19S2 C.XTn.O, 

2ft RE H » rWCHINE-CODE » 

30 F0ftPl«62eT09WREW2 P0K£PJ,P2 MEXTP1 

43 REM CHfttflCTER SET. 

» REM < 823-957) 

£0 DATA If 9,0, l«, 13, 142, 14, 144, 162,0, 168,0, 133,8-30, 133,8,31 

70 DRTRZ08. 192, 242, 208, 243,»1,253,!40,60, 32,94,3,232, 13fi.76,69.3- 72, 130, 72, 132, 

72.160 

90 DflTRiB 

99 DflTAl48,232,3,l60,47,lS2,213.142,10, 144,142, 12, :44, 232, 224,241, 208,245, 148, 13 

-144,136 

188 DflTftl 92, 40, 203,233, 206, 232. 3. 288, 228, 162, 0,142,18,144, 142, 12, 144, 104, i€8, tW 

,178,104 

118 DATA96 

128 R£M SCftEEN CUflfll 

138 REA (914-937J 

148 DATA1£S,32, 160, 8, 162, 241, 133, 0,30, 137, 0,31, 32, 168,3,200,202,192,242,288,241, 

«, 72.136 

150 DATft72, 162, 1,142,252,3- 162, 253,202,208, 233,286,252, 3, 208, 248,184. 170, 184,96 

168 REM CHARACTER SET2 

178 REM <938-971) 

188 DPTft 168,0, 169, 0,133, 242, 38, 288- 132, 192, 253. 280, 247. 96 

190 REM BORDER 1 

208 REM C972-99Z) 

218 DRTR162, 255. 142,247, 3, 162, 31 -142, 13, 144, 282, 224, 24, 208,248,206,247,3208,241 

,96 

228 I I JI I .MllMMHllWiJI.il PRESS Pi" 

238 SV8972 : OETPJ : IPftK > * ■" THEK230 

248 PRINT-aOMWHMaW- VC20 CHARACTER SET -* SVS828 

230 FfJftl-0TO50e«HTT 

260 PRINT'T PWE36879-8 POKE913.G4 SVS914 OOSUB300 p»E915,32 5VS914 

278 FWE913,64 P0KE948, 10 SVS914 G0$tlJ388 PWE915-32 SVS914 

280 PR I NT -a- THE CHRfifiCTER SET -" F0RP-8T0488 MEXTP SV89M 

290 FORP-0TD480 MEXTP GOT0299 

300 PfJKE9l6, 168 P0KE91 7,241 P0t0Z9ie. 162 PC*£919,B P0KE929,l36 P0KE938-232 P0KH93 

1,224 

318 P0KE932. 242 RETURN 



program lest lo see if any of the keys specified 
have been pressed and alter the values of X, Y, 
and Colour appropriately, One interesting 
aspect is the method of testing to see if a key 
has been pressed and then leaving the result as 
a Hag on the stack. The position of the cursor 
is then tested to sec if movement in the desired 
direction will take ii off the edge of the screen; 
this result is also saved on the stack, The flags 
on the stack are then tested using the And 
Function and, if true, then the X and Y co- 
ordinates are changed accordingly. 

VARIABLE X 

VARIABLE ¥ 

VARIABLE COLOUR 

: X + X@ 1+ X ' : 

: X- X @ 1- X I ; 

: V* V@ 1+ YJi 

: V- V @ 1- ¥ I : 

; UPIMKEY 116 = Y«?46< ANDIFY + 

THEN : 
; DOWN INKEV 90 - ¥ @ Q> AND IF Y 



* X@6X AND IF X 
X @ 0> AND IP X- 



THEN ; 
: RIGHT INKEV 104 

THEN ; 
: LEFT 1NKEY 102 = 

THEN : 
; DIAG1 INKEY 114 = X @ 0> V @ 45< AND 

AND IF X- Y+ THEN | 
: DIAG2 INKEV 110 ■ X @ 0> V @> 0> AND 

AND IF X Y THEN ; 
: D1AG3 INXEY 121 ^X@63<Y@4S< AND 

AND IF X * V * THEN ; 
: DIAG4 INKEV 110 = X @> £K V @ Q> AND 

AND IF X+ Y- THEN ; 
: CHANGE COLOUR @ IF COLOUR I ELSE 

1 COLOUR ' THEN ; 
: COLOUR? INKEY 48 = IF CHANGE 50 200 

BEEP THEN ; 
; INPUT? COLOUR? UP DOWN RIGHT LEFT 

DlAGl DIAG2 DIAG3 DIAG4 ; 
: ZERO CLS 21 V I 31 X I COLOUR ! ; 
DRAW X @ V @ COLOUR @ PLOT ; 
FLASH CHANGE 250 DO LOOP J 
DRAWER ZERO BEGIN INPUT? DRAW 

FLASH DRAW FLASH UNTIL ; 



\l^a>m 



Bat stop 

P Johnson, 
Btythe Bridge, 
Stoke-on- Trent. 

Here is my version of Breakout for the 
Dragon 32. The program enable* you to 
choose whichever keys you want for the bat 
movement However, because of the way the 
InkeyS function works, once you have pushed 
the key for right, the bat will move right until 
you press another key to slop it. The same is 
true of the left. At first this is difficult to do, 
but you will improve with practice. Suggested 
values for the first run wt a ball speed of 30 
and a bat size of 7. The lower the number you 
input for speed, the faster the ball will move. 
The program will work on a colour or black* 
ind'White set. 



10 'ItBREAKOUTlt 

20 F lt<C>l¥*3 BV P.JOhn&Oni* 

30 CLEAR 3OO0 

40 H-SOOiRW-2iW*--THE COMPUTER" 

SO 0OTO 1 1 tO 

10 S^ 

70 CLS t 

SO ft»"--tB»-"-iCi*-"iD*"-- 

90 F0*A*lO24 tO i033iP0f.fi A,49iPOkC A««*B. 172, NEXT* 

100 FORA-0 TU Mifl«-ft#»C>«»ll74*iB*-l)i*+C*«*<l^l>UC*-C**Ct<B**23^JiDt-I>**CHPt(222> 

iMnrm 

110 ?»32.fl* 

124 SOUND 40.1 

130 ->3&4,ft* 

140 SOUND «, 1 

ISO ?«VA,Cf 

160 SOUND 60, 1 

170 FOR *MU TO RWr?#*6*<Ai32>,0*i SOUND ttf. liH&CTA 

1B0 PL«---iSC»»"-"tFOSC»t TO Stif>L*-PL**CHFHa3IHSC»-SC*** "iMEKT C 

FrjRA>)03* TO l*40 STEP 3S»Pt»E A.lSHiPWE A*7 i . I J3t r*XTA 
300 POKE 1024,l2SirOK£ I053, t 28: POKE 1472, 12BiPO*E 1 503 . 1 28 : POKE t #40 . 1 2S i POKE I 
4? I. 128 
2J0 BL»l2W+WflJ<10l 

PL*«27 
230 V— 31 
340 POKE BL.79 
250 POKEBL, 143 



fcanttnt/ed on notf page/ 
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SOFTWARE fflE 



(continued trom previous pegs) 



*PL.P|.*t 

:r [u 1409 AmO (W-Ji (Vi v*jjj the* k-S.-^iGOTO ?» 

200 PL-EM. »V 

2*0 IF PHMtll' 143 I«H 430 

30© '**tto,'ii«Bi»E-*til***-i 

JJO POKE 9L.7* 

320 FOBC-O TO DSiNCFT C 

336 T*-tNrEV« 

1 TOCN T*-P+ 

3SC P*-T* 

3*0 IF Tt- >R|* AMP ri -Li* THIN 290 
J70 " , «..5tit 

3M IF 1MII THEN PV-FL-3 
3*0 IF T*-l :• THEN Pl.-P1.-2 
40C' IF PL' 41? TKN Pi.-* ! 7 
• 10 :* "l. M»-*U 1«N PL-44?-BZ 

«» ocrro mo 

43d A-PEEi- lUli If «■ I?: then SOUND ftp, L flSt SOUND io. t 

440 If A-I2B THEN V-VlOOTD2*L> 

494) TF A*I40 THEN Rfe-RM* I = PvAV T?33uiriKF0AK£fiA<Y£0- (GOTO 70 

4*0 IF (4—133 T»«H 330 

470 |F A-139 THEM 530 

490 If A-JT2 THEM 6*0 

4*0 IF A- 111 tWCN 379 

BOO 'UNIT Mill 

SlO IF V-3t IWN ^*-^3iODT0 290 

920 IF V»33 THEM V--3li9X>T0 MO 

550 IF w-31 THE* V- 33f80rD 290 

540 If V— 33 THEN V*~3llfiOT0 JBO 

390 If V-33 M"J V-jitOOTQ MO 

9*0 IF W>-5l MN V-J3I0GI0 2BO 

970 '*ISCOFX5tl 

MO IF *-|74 THEN S-S-100 

9*0 If A-140 THEN s-b*73 

*00 IF A-334 TH£N 3-9*9* 

610 If ft-222 Then: &»S»ZO»IR»l-|l 

62* IF V- n THEN V-3liGOrO *«0 

430 If V— 3 1 THEH v-t; 

640 POX P4 .14: 

650 5T-K. 

660 ■L»BL + «HPH3h-? 

6>o if peck < to* 133 an reri.iN.--i3Ci them hl-st 

690 OOTO 290 

6*0 ^*S3*. "PRESS THE ■*' «V*l 
TOO IF lP#:CVf •-*■ THEN TOO 
7)0 CLQ1 



720 BOUNB A*. J 

73* (F H>S THEM TOO 

740 H-l 

730 CL93 

760 ft*--- I FQft*-l TO 7 !?iA«-At>CHR*ie39i,hKr.TA 

770 -■*»>,•*»[ 

790 79449, Mi 

7*0 7aS2,**i»i inn iiiiii 

KM 7*64,** %-CU H*vt 001 THE HIGH SCORE •' 

BIO ^^6,-ltll .iM.p.lMIMtllllll 

92* ?»I60, "FLeABE TVPE THE NAe£ »OU WISH TD- 

a» "»t22*.-Be *Not*i av i, ftten the *e*itfi>'- 
94* ***2b», '*£* . 1-4*1.12 lie t tire »,- 

990 HfUmiiir LDMHB»>13 THEN frt-LEFTtiNt.in 

960 7*3*4, -IS TM19 CORRCt :" 

■ 70 INPUT -t 

999 IF w*»-N- THEN 73© 

9*0 If ¥• -*- THTN 3QLHD I . 1 1 OOTO 960 

900 CL5S 

410 At^ — .rOCf., TO ;:iA»«».CHMiH! ■,NT»Tfi 

450 -*:',ft»?i^M4a, A»i 

450 - T »64.-|l»rl*FA*iXJf fev IWl JOMMMwi 1 ■ 1 ■ 

*40 ?$96, - — - 

*SO A4-- 

**0 P*-(l6»LEjHI1STf*«m 

970 Lt-LErrtlM.133'fl/2>>-l>H[0H fiCQBE --5Tft»<H>*- *t' 

•90 79**0.tt 

F-l4+LiW<»*ti 
I0OCJ L*-UEFT»W*.(3J-FI/ = l«-iiHCLD *V -.«**" II- 
1010 79224. L» 
1030 79299.- ■ ,„_»_., 



1*30 f0SS3.'Ttm LAST SCORE HAS* IS 
1040 ^3414.* FMTt3 '** Ft» ME*T QAME- 

itwei "J40o,-if«tsa -C' to «lteh caMT*OLftf, 

lOK< T*-|i»f*» 

1070 IF TI--C" TIIFN n 10 

1090 JT T» .■*■ THEM 1060 

IO*n fl.fi- H W 9 ft >rt9ftKW IBM p*pA» fl aat*ft(l* t6AB - 

1 !>>,► dord 6-.-i 

I I 10 CL5 

JI20 -»-:. -KCT fO* •ritt.(T-,i|MMjTAt» 

N30 -»**7.-KEt- FOP L£f r-nlnfim. 1» 

4161, -PALI. WEf.Bni-4.-M-t 1 IMFUTW 
11S0 IfBS-:« OR 9S>40 THEH I l+> 
116' ^*?S6.*aAT 91ZE(l-7|-llINFUr9r 

:* SI- I OR BI>7 TiCN H60 
1196 OOTO M 



L 
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Typewriter 

David Prideaux, 

CrownMf, 

Plymouth. 

HERE is a program which provide* the basic 
facilities of an electronic typewriter for letter- 
writing, namely continuous- 1 cxt entry, editing 
for errors and justification qf [he right-hand 
marRm 

The primer codes used ait for the Epson 
range of printers: no doubt the procedure 
ProcMenu could be adapted to suit other 
printers. In terms of memory requirement the 
program should run on BBC .Model A micros, 
but for the most effective display mode is 
used and this demands a Model B- 

The program uses a sencs of procedures, 
MirtiiiE wuh PtQcLinc vfafcb rc»d* chjtii'ierv 
from i he keyboard and puts them into a siring 
AS, until it exceeds the length of a line W The 
complete line is then put into an jrray I'rrntS* 
while the rcnuinder of AS goes on io have 
further text added to ii. 

Three com rot characters are entered in the 
i exi, cuisor rifthi for New line — fine 2-HJ — 
ihc Tab key for a new paragraph — line 250 — 
and Return on completion to process the text 
— line 300, ProcChedt steps through the 
entered text U the array, a line at a time, 
giving options to accept the line, correct it or 
pad ii out to lustily the right-hand margin, by 
adding spaces — TrocPad. Finally, Procl'nru 
reads the contents of the modified array to the 
printer. 

The tcsi used to recognise the end of a word 
in rhe text is by locating spaces. Consequently 
the neatest effect is achieved by placing 
punctuation marks immediately after a word, 
with no intervening space, and always 
following punctuation marks with a space — 
except for open quotatinn marl 



••TrPJ5T«« 
David hm»ni» 



40 iiam, n -tO-- (I 

(CondOTMd print i' 



i Ino-lnaf-ltV-V*! 

"i I no*! no*?* r-V+2 



19 R£H 

29 RErl (c* David ■VldwWiH 14BJ 

39 *TV353 

49 HODE0 

99 ONERROR G0TQ4B0 

69 VDOI*,Ci,4|ei 

7» PfttNT"" FOfttiATj-"- A^ i 41 iin*i, ** «to>. 
•41 print! - '- 79 nlO*. 

99 IHPUT-PlMm* mtir rvquirad printing width 'H 

■90 DIN Print*[&0> iDI" L1HJilr>o-liA*--- 
19* *FK4,! 
119 CLS 

129 PRINT'- Ignor* m.%-.*Hi* nhili typing In your script. •*■ Umm curmor -> for 
nort liha. TAB tor n»w p#'*graph. RETURN wr-iin dminiJ.*'" Pl»*»» start typing.* 

179 HOVE WF16. 1924! ORAM U*16,9 

140 r-V*OS+2 

139 FOR lint-1 TO AOiPROCllnaiNCXT 

l&O ENr> 

179 R£H •PR0CetXT*E8* 

199 OEFPROCHn* 

149 B*o£TtA*<-A**CHR«tGli 

2*9 IF 0OI3 G0TO24O 

310 HOL-lno*! 

229 Pr»nt*tlno»lH'A*t PROC:<h*ei- 

.' RROCprintiEMD 
340 IF 9XM37 0OTO35O ELBE fr i nl* tli>o» lt-Att ft»«- 
»0 IF 0O4 GOTO360 ELSE IV s nt» I ] nn* 1 1 »A*| A»-" 
269 PRIHTTA9(3,V»IA1|TA&!U*2>1 Ino 
379 tr" lCh(a6K-iw 00T0146I 
299 PftlNTTAB(tl,YHSPClMf 1 I 

I40VC W*16, 19341 ORAH H«16,9 
30* lnn-lnu+1 iH-H*l 
31* REPERT 

329 H-N-liP*-LEFT4|A#,|g> 

330 UfsTILflSCi*ilDKA*,M, i i t~Z7 
"4k* A4-R1GHT6IA4,LE»4A1 
3SO Prin.t*ilni3i'-P4 
3*9 PRINT IAB 10. rnP9 
570 V-V»ii IF V '22 V-l 
390 ENBPROC 

H) DEFPROCprint 
499 *F*13,9 
419 »FI4,0 
429 VDU1.27. !.S6iREM Canc.l p«p*r-out alarm 

PRIt*TTR»i:O.Nai_*lM-Do you «ant print»r ojt>' 
!% PrtfCMnuiUDU? 

440 ROVE M« 16, 1034 1 ORAM H*16,9 

4*M FDR N-ITO NOLI PRINTrYimt» INI |MElTtVOU3 

4i9 VTXJi, 27, 1,7011,1911,27, 1,97,1. 9|1,27,|, 72tft£H Cancel print aptlwa 

474 EMOTRQC 

490 OEFMOCGhacIt 

449 CLS 

HO p«INTTABI19,9)l"Lin6 Ch-ck" 

510 FOR H-|T0l399tlCxT 

529 FOB N.OTO HOt 

530 HDV6 W-16,1024|DRAM M*l6,9 

TS49 PRHrtrAB(4,W) iRf t nt* INK TflRifcfl, »M-Liiw "|H 

SSO PRtNTTA9(0»0U "U ltii* cci-Kf H la >dlt, SPACE If OK, RETURN to jutti* 



(V/Kf|R-9f£TtCLfltlF Ri-*J4 OR R-l 
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SOFTWARE FILE 



9M 



■ l* 



IT T.JJ ontm^ 4 

wniiTCetr lii>« -ith car* *ctipnj than HTKHi.MiiiiiiiiiifWLM' 



'I'lVflll MXHlrt ELM «66»-t» 



*rintl 



-H MHfflMI atoi 

m|MTTAti* 4 ,MI|PrinL«(*l>**[«Tl«a(*,»>l)|^>nit4H>l>lPEIt 



■I 



H* OMTHOCcJ 

.94 I* KaWtlfYlniafHI.* 

*•• ir jwcmini [PTirn»im.«, i r r«« una •Ki>in"Tiniitiii,i<i,i)!«)i t-t-iiD 

I' NCMDi*MMUII» 4 t|»i49 w-».i il [*»i«« l «»-*j*-«ioa<p*i..t*iNi,L i** *i£j [', J^-S w«ii"s»* 1**1 



is* J» T<«wa in t>i| 
r*» i* 1 »■* www* 

•*• ft|nlli«l*r|»Uni.1IWl|l,i.,t.|.-!.;.tll!-tll.|C 

■t* ■crrr 

to* iwne 

il» MOT**-*** 

•** &• 

*M ™wtt»»u*,5k"».ipci p*-|n~t <o»ei ■■**• 1 (k«nHq 
■»»•■ J Inl^tM print 4 IVWlHl P'lnt--- » OsuOlM 

•*• **!*"*■ ■ • Li-. u Im f-oicM- 

em* P«(MT"T4 V mva hIhih -I'm! 

**• ■** lfw> prilt (44*1 

*•• IP «»(->> vttul.13 

«!« I* l*fll-l waul.II.J.il.i.l 






i Nbraal (u-l 



|l*L,i 



Ilfl 
I|* Pr|iM*rl.i -' ■ 

7?* IT *J>1 TO *i »*•?••■ 
IM U*»lrt*» ■ 
TT§ rat t.lftiS* 



**» tr r«t*» uDuL.aM.'an.iaii.SM.ar.t.tit.-f.i.** 
•> ELK tf IK-'S* M0 ■<• ..j U>tO*M 



*•■!» *t)r .„.».*, WT Qi 



KT.mit.T- ■ ■ 



Change goals 

George Thgrtfi&n, 

Kidderrnin$(er, 

Worcestershire. 



'/J'J-J'J 






WRnTEN for the uncxpandcd Vic-20. this 
program is based on the old pinhall garnc. 
Lincs iO-100 set up the arrtngemeni of 



bumpers. These can be moved around record- 
ing to taste, the ball bouncing off any of these 
symbols wherever it finds them. 

Line 110 sets up the goal to be defended. 
This 100 may be extended to add extra 
difficulty. 

Thus we hive a game easily changed to 
produce a new game and reduce ihe chance of 
learning the game by tone. Throughout the 



program square brackets indicate a control key 
and curly brackets indicate cursor key 
movements with repetition*. 

BHT - RIGHT 

LFT = LEFT 

DWN DOWN 
Graphic symbols are shown by their shifted 
key; other keys are shown as on the keyboard. 



10 
20 
30 
40 
50 
60 
70 

ao 

90 

100 

HO 

120 

130 

140 

1 50 

160 

170 

180 

1 90 

210 

220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
3SO 
360 
370 

390 
400 
410 
420 



?"CREDUCLR3 PINBALL Wl ZARDL BLU3 tDWN> , ' = G0SUB630 

F=llQ=l 

7 ,, CCLRDtYEL3mHT5>*{DWN2MLFT2}*<RHT}*"i 

Y«lNT<RNDCl>*18> 

IF Y>7 AND Y<11 THEN 40 

?" t PUR j {RHT65 CDWN} CSHFTZ J CRHT2) CSHFTZ5 fDWN3> CLFT3J <SHFTI> CRHT2J CSHFTZ J" ! 

?"CYEL3CDWN4>*CDWN2>CLFT>#{DWN2>{LFT>*"t 

7" CBLK 3 £LFT6J <UP3> CSHFTUXSHFTI > <DWN> <LFT2> <SHFTJ J {SHFTK> " 

?«' CYEL ] CDWN5J <RHT4># (DWN23 *CUP2>#" ; 

7*' CPUR j CDWN21 CRHT6J CSHFTZ > {RHT> £UP2> <SHFTZ> <RHT> {UP2> <SHFTZ>" 

?" t HMEJ [RED J -CRHT> CDWNBJ CSHFTVXDWNJ CLFTJ fSHFTVJ £DWN> £LFT> *SHFTV> " 

FOR B s 0TO21 

POKE 38G40+B,2 

POKE 8120+B, 119 

NEXT B 

REM PLAYERS MOVE 

POKE 3B402+P*22,6 

POKE 76S2+P*22, 1 1 7 

BET A*-GDSUB 260 

IF A**"B M 0R A«="Y" THEN 20 

7"CHME>CBLK]{DWN21}SC0RE="SCi IF A*=""THEN 190 

POr E 



76S2+P*22p32 

{DWNVTHEN P=P+1 



THEN P=P-1 



IF A*= 

IF A**" fUP> 

GOTO 160 

REM BALL MOVES 

POKE 7680+X+Y*22,32 

X*=X+F-Y=Y+G 

H=PEEK (7680+X +Y#22> 

IF H<>32 THEN 360 

POKE 38400+X+Y#22,5 

POKE 76B0+X+Y+22.S1 

IF X=21 OR X=0 THEN F»~F 

IF Y=19 OR Y=0 THEN Q=-0 

RETURN 

IF H=117 THEN F=-Fi X=X+FtSC=SC+2; N=190 

IF H=42 THEN F=-F: X-X+F; SC=SC+20: N=220 

IF H«90 THEN 6«-G: Y^Y+G: SO=SC+10iN-220 

IF H=73 OR H=74 OR H=75 OR H=85 THEN 6* 

IF H*B6 THEN 440 

T-50:G0SUB 60O 

GOTO 310 



-6: Y=Y+G: SC=SC+50:N=220 



tcafiltrmtd on next pugei 
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SOFTWARE FILE 



'Q H {DWN2MLFT3>PRES8 B M 



iconiint/ott from previous page) 
430 REH BALL LOST 

D-Q+UIF Q-5 THEN 310 

N-129tT-200»G0SUB 600 

?" < CLRl f RHT2> CUP2JO0PS ! ! " 

7"CRVS ON3CRHT2>tDMN25BftLL 

SET A»iIF A*<>"B H THEN 400 

RETURN 

REM LAST BALL 

N«l29lT-300iQ0SUB 600 

?"CRED3<CLR>CRVS 0N]<DWN2>0H DEAR NO MORE BALLS" 

?MDWN2>BTILL, ,, SC , *-JSN'T BAD 41 1 IF SC<HS THEN 540 

GOSUB 730 

HS-SC(?"{ OWN} YOU'RE THE PINBALL WIZARD"! GOTO 370 

?"THE PINBALL WIZARD SCORED "HS 

INPUT" <DWN> TRY AGAIN i Y/N> " | A* 

IF A«-"Y M THEN SC-Oi (3*0 1 RETURN 

END 

V-36B7SiS»36874 

POKE V,9 

POKE S,N 

FOR M«l TOTiNEXT N 

RETURN 

?" DEFEND THE CROSSES ON THE LEFT OF THE SCREENFROM THE GREEN BALL" 

?"CDWN>CONTROL YOUR BAT BY MEANS OF THE CRSR KEYS" 

?"<DWN2 J SCORE CARD* CDWN} <LFT> [YEL3*CBLUJ»10 PT5CDWN} CLFT7J CPUR3 (SHFT 
O PTS" 
6S0 ?"CBLK3 
PTS" 

?"EACH TIME YOU BLOCK THE BALL SCORE AN EXTRA 2 PTS" 

7 » PRESS ANY KEY" 

GET AfilF A«- MM THEN 710 

RETURN 

V-36876 

RESTORE 

FOR A-l T012 

READMIT 

FOR L«l TON 

POKE 36874, T 

POKE V,B 

NEXT L 

POKE V f 

NEXTA 

DATA 25 f 195,23, 195,50,209,30,215,25,219,50,219,23, 193, 23^209, 23^ 209 t 23, 215,2 
5,213 

840 DATA 50,219 
830 RETURN 



440 
450 
460 
470 
480 
490 
300 
510 
320 
530 
540 
330 
560 
570 
560 
390 
600 
610 
620 
630 
640 
650 
660 
670 



690 
700 

710 
720 
730 
740 
750 
760 
770 
7B0 
790 
BOO 
810 
820 
830 



> CELL)] -2 
CDWN> <LFT2> <BHFTU> CSHFTI } *DWN> <LFT2J tSHFTJ > (SHFTK) CBLU3-50 



Serpent 

N J Flag*, r 1 

Kingston- Upon- Thames, iJ-^Jrff'JJtJjjj 
Surrey. t '•+*'.[ 

Yor arf ■ snake, hungrily scouring the screen 
for food, which comes in (he form of ■ flashing 



blue number. Every time you eat a number, 
you grow by that number of segments, and 
Another one appears somewhere else on the 
screen. But watch that you don*t touch the 
electrified walls, or go into your own body, or 
you will die. 
You control the head of the snake with the 



cursor control keys, and the rest of his body 
will follow. Your score, which is displayed at 
the end of each game, is based on the number 
of segments in your body. 

If you would tike a bit of sound, and do not 
mind losing some speed, add ihe following 
Line: S7 BEEP Ot,(LEN a*7l0t-20 



i : 


DATA S2 


1, 126, 189, 189, 139, 189, 126, 189 








2 1 


"OR -f 


- TO ?; READ t^PQKE USR "a" 


+ f,t'NEXT 


i 




3 LET b* 


= "8": BORDER 2 : PAPER 7- LET c 


* : CLS 






5 1 


LET x = 


> 18 LET y = 19:LET a* = ■" 








10 


FOR * 


= 10 TO 19 "LET a* = aS + "10 h 


1 + STR* f = 


PRINT BRIGHT 1; 




INK 0; 


FIT i8,f;"fi":HEXT f 








26 


GOSUB 


165 








30 


LET Z* 


' = IHKEV*-IF Z$ > "4" AND Z$ 


< "9" THEN 


LET bf = 


Z$ 


40 


LET x 
- <b* 


- x + <b* = "6") - <b$ = "7"; 
= H 5"> 


LET y = y 


+ <fo$ = 


"3 n > 


45 


IF flTTR <x,y> = 120 OR x ■ 22 OR y 


■ 32 THEN 


30TO 500 
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SOFTWARE Hl£ 



47 

55 
66 



X 

2) 



< 10 THEN LET o$ = ' 

< 10 THEN LET d* = ' 
- LET yl = VAL a*<3 
THEN GOTO 62 



11 + STR* 

" + STR* 
TO 4>: 



x 
y 



OR f* < "1" THEN RETURN 



GOSUB 150 

LET o$ = STP* <■ IF 
LET d* = STR* y: IF 
LET xl = VRL a*C TO 
IF flTTRCxl.yl) O 126 

61 PRINT AT xl,yl;" " 

65 PRINT BRIGHT U1NK @;AT x.y^ft 11 

70 LET at=a$+c*+d*:lF c = THEN LET a$ = a*<5 TO) 

75 LET c = c - Cc > 0) 

100 GOTO 30 

158 LET f$ - SCREEN* <x,y): IF -f* > "9 1 

160 LET c = c + VflL f* 

163 BEEP .01,0: BEEP 0,01,10= BEEP 0.01,20 

165 PRINT FLASH 1; BRIGHT 1;PRPER 4, AT (RNS*22>-1* <RND*32)-1; 

INT <RND*9)+1: RETURN 
500 LET x = x -Cx=22>+Cx=-1>-LET y = y -Cy=32)+<y=-l> 
505 PRINT RT X/v; FLASH l; M A",flT 19, 5; "SCORE = ";<LEN a*/4)-10 
510 FOR + - 20 TO -50 STEP -5 BEEP 6. 02,* NEXT * 

529 FOR f = 1 TO 200: NEXT f 

525 IF INKEV* ■ ■■ THEN GOTO 525 

530 CLS- GOTO 3 

NOTE: The "FT in lines 10, 65 and 595 is obtained when 
the graphics mode. 



in 



Sound graph 



Christopher Woods, 
SutTon Coidfiefd, 
West Midlands. 



m^ffll- 



THIS SHORT program demonat rates how 
found can be detected via the cassette pott on 
the Dragon 32. To tee it in action, type in the 
program, run it and then play music through 
the cassette port a* if you were loading a 
program. You should sec an oscilloscope — 
like graph of the music volume. 

For bat results the volume level on the 
cassette recorder should be adjusted so that 
mo sues of peaks can be seen. The two Peeks 
65312 and 65314 detect quiet and loud noise 
respectively. This idea could be developed 
into something like a speech-recognition 
device. 



10 REM VOLUME GRAPH BY C.WOODS 

20 AUDIOON 

30 PhODE4;PCLS; SCREEN 1,1 

40 LINE- (0, 160., PRESET 

50 FOR X*0 TO 255 STEP 5 

60 IF PEEK (65312) »1 THEN Y=180 ELSE Y=100 

70 IF PEEK (65314)0255 THEN Y=20 

60 LINE-U, Y) 9 PSET 

90 NEXT X 

100 PCLS 

110 GOTO 40 



3D-maze 

PJHestop, 
South Shi<?t<t$, 
Tyrtg find Wwr. 



*w 



OWNING a ZX*l the ground work for this 
program was done on that computer, but a Pet 
provided better graphics so 3D-MAZE run* in 
just over 2K on any Pet, However, it can be 



converted to the Vic-20. The object of the 
game is to escape a eight -by-eight maze using 
perspective diagrams of your current 
location, which are renewed after every move. 

There is a 20-second delay aa the computer 
generates a random maze during which time 
instructions are displayed . Basically 4 rotates 
you 90 degrees left; 6 rotates you 90 degrees 
right, and 8 move* you forward. 

The display takes a little getting used to but 
flats at the appropriate edge of the screen 



denote a turn. To convert this program for the 
Vic-20 make the following changes: 

S60 T-SX'7-SY:L7702:B = 7722; D=440 
632 t-T + XM:2-Z + VM:L-L + 23;R-fl+2t; 

D-D-M 
9620 FOH H - 22 TO 0-22 STEP 22 ! POKE L + H, 
103:POKE fl +K101: NEXT H:flETURN 

5000-6000 the instructions., and 6010-6070 
the end display, should be changed as desired 
and appropriate colours selected by the user. 



HA GOStiiSeW 




are H-m^v-i - p»n 


236 *i* >«jroe 




x*> oosob rfsee 


t+b NCl*X)4fCl*iO*J 




ii# if flK2>"j fHEN Jo**i 


.36 HiiJ.XJ-fKSjX/*; 




*W V >.-S WY*8 THEH GOTO 4o*j 


t&t n\*t. i>«tt<fc, i j*I 




410 3-3-i-e-lF 0-60fit>-«C R-e T*N £.-£-) 


i7fl n\k,&f*\i.*,,ia'ji>+ 




+k& if S-* THEH f-l 


Lit! hEaT 




43Q »»*+ 1 NT <; tttlk TJ >•$*!» « 


i^O FORK" J ■ 




$Ml HCX-VJ* 


it» FOftV"! i'O i 




M* MtXTV 


jii S»W<.a, V." u«i IFa"J 


FHEK&* 


5*e next* 


jiB f*ft\A-t,f} 0"« 




3*9 X»INT*PHJKU>»7+|J H<l.h>*«U,*<-$ 


. .LI J.(.■i'.^B. : ■?bi■ 




556 SX"JHT«.ftMli(TI -•4+3> >V«IHT(RHJ<T] >»4*3t) 


HI JF IC< Jf.'»l THtM fr-**tf 


555 ^INTiRWI><TI)*3-l>:Vrt«e 1FXH.3TICH VTMHT<RND<Tl)*2i«-t 


jvd H-4 ff¥-l TMfcH 448 




3t» LET T*SX-2"SH L*32$t? R*32S37 D-&06 tcontmuKl on puyt I27i 
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MIDWICH COMPUTER COMPANY LIMITED 
fast ti< stock Dtuvtm Of microcomputer components at unbeatable pricis 
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MIDWICH COMPUTER CO LTD 

DEPTTC niCKINCHAU MOUSE. RICFUNGHALL SUFFOLK IPJ3 1 KH 
TELEPHONE tOJ?9! DlSSeSSSM 





BEAT THAT HIGH 5COREI 
GOB8LE THOSE DOTS 
6EFQRE THOSE MEANlES 
GOBBLE YOUI TOUR ONLY 
AIDES ARE FOUR "POWER 
PILLS'* WHICH MAKE THE 
MEANlES EDIBLE BUT 
NOT FOR LONGi 

• MACHINE CODED FOR FAST ACTION 

• EXTRA "GOBBLER" FOR 10,000 POINTS 

• ON SCREEN SCORING 

• HIGH SCORE WITH "ENTER NAME" FACILITY 

• UP TO 4 PLAYERS 

AN ANN0YINGLY FRUSTRATING GAME ' FOR ONLY £5 95 




STAY ALIVE AS LQNC AS POSSIBLE IN OPEN SF ACE FILLED WITH FLYING ROCKS 
SCOHt BY SHOOTING THEM - WHICH ALSO CAUSES THEM TO BREAK INTO LOTS 
OF LITTLE BlT$Al4(j MAKES LiUfVlN WORSE! 

• wutcMiNf coat d foh 'muiHii for 1 .gcorrt *• iris in all* 



(AIT ACT CON 
► ON 1CRI Eh * COfl INC. 
•HIQMtCORI *i'-( 

tMTfRNAUl' FACILITY 
*L*T04FL*VtRS 



INOT AatAS* A* IT 
SOUNDS 1 ! 
*JHt» MOVE! JWtT LIKE 
*"t«Pf VERSION 

• rotat« Ld'tmoTATf 

AlCwT.'TMRylT 



DIRECTION* 

1 1 MCA I JkiiNt. >.luM« 

Of AJTEfiOiDi 
iTMRf E ASTIBQID Si.'ES 
► NASTY" ALIEN i*ACE 

M-MF If |R(1 SACKIl 



THIS GAME IS JUST AS BAD! - AND ONLY £5-95 
AN OFFER FOR REAL MASOCHISTS- BOTH TAPES FOR £9.96 



MAIL ORDER ONLY-PLEASE MAKE CHEQUE/PO PAYABLE TO 

THE SOFTWARE FARM DEPT B 
CRAIGO FARM. BOTANY BAY.TlNTERN, GWENT 
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J.K.GREYE SOFTWARE LTD 

THEHEUGEttERRTIQII SOFTUfSE HOJ56 

'Without question the finest machine code games available 

today.'.'... J.N, ROWLAND Product Manpgcr far VW.H SMITH. 
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tjAMisTAPt 5 1« m o^r t«4B 
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'BREAKOUT Sup* Fail Fui Sciatn ttaoaiy Om Your 
m Bma lavojnta win *n adoad r«HT S+# tSJw much )«>tn»y 
you can w«t and waicti it» povnda forrran i» Dokw« Ai 
in Macfim* Cod* For Fan AtDon *,rn 3 Spaada 2 Bat St*at 
and nva» anotat of naboundr Tha ban BREAKOUT arabnd 
and «i mo 0»«a ^au can* gc nrongl 



-fl*D*l( Of 'J» *'"*■' . WHICH UlCfK>i$0?TWARf MV'iW , 



GAMES MARKED ' tNCL. MACHINE CODE. 
Pficet includB VAT and U,K. P. & P. 
(Add appropriniv Poilaoe on Foreign Order*). Cr>iK|uGS/P.O.i 10 

J.K, GREYE SOFTWARE LTD 

DflpiW 16, BfsndBn Close, Oirjiond Common, BrntoJ BS15 6QE 

CREOrr CARD SALES: FOR INSTANT DESPATCH. BV PHOFiE ONLT 
TEL: ai-BM-Rtt (» ajn ■ f pmj 



If you prtf in taaqarwa ouyina. our >Viq* of QAAWTAWS 
an atockad by '.Fx toAomof] Hm 

BUFFER MJCROSHOR 3TAA Straarham H^h Rd London SW1S 

flAABW^ NQouttala'Rd.HnoMon. 

OEOMM^ SB Pa* SI . Bmtol, AMom 

MICBOSTTLE _ _ SBahnota*. Lamdown «fl Bam Avon, 

MICROWARE 1* Matron Rd La*a»tar, 

SCREE N SCENE hi Si CaOnjet Rd , O-Hannan., &ok, 

WH SMITH Oyar 300 Computar 8m«rta«, 

IEOXTRA , £ School Lja*.. Kirnon. Bournamoulfi. DonMt 

TRADE & EXPORT ENQUIRIES WELCOME 
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software me 






tconu/wed from page I25t 

$86 utsob seee 
sse gosub *?« 

668 PWEL ?? FWER-TS M*EL*1>-7S PURER* l> 
610 IFG^^THENROtELie© P0KEL+1I,?? 

■58* iFi^i»-*TMeN(»o*eR-,.rte'K*re#*»',99 

.>2*VH L-L*41 R"R+39 D-D-R8 

If l.'SQRKiOR <L>80R2': 1 THEN 638 
640 NEXT X 

&S8 t£Tl<if If A*-- THEN ,5* 
wj& IF **■*«' TMLH *.«-«■- WW01 MWC 
6?e IF ftf*'*" THEN K«-xH XOoVH V»W 
6S0 IFfttO-fl-THEN 3b(! <■ 

681 I"W:Z"S¥ 

XftUB 6888 
&8J If R'llSTHEN SX»S3<*XH SY-SV+VI1 
«83 JF SXtlTMEN 6816 
,-eo GOTO 5*6 

*88u IF X-l OK V-J THEN 798 
4018 HO Q0SUB9M8 

4812 iFRt«(i*iw R(3>«i mw see 

4828 ft* &OSUB 9988 IFP< 1 rat OR R<2>»] TMEN 500 

406* IF ;->8 TMEf«MO 

*«78 R*4?4_-H(X-1.tJ**<.(XM ■ V i «_ ' GOTOSOe 

<_88 R«ft*i mx.v-i "Mi(>i v-i •+-* gqto5»w 

58* PRINT ".-HiWMt J-D mZE 

Wl«»!"'t PV * nCSLOF" 

_&_6 WdnrowtlH THIS frflnE.VOU HrtV£ TO FIND VOUR* 

3638 PRlHT"«il4RV OUT OF A MftZE.VOU HRVE 3 CONTROLS 

5848 RR!NT u l*t*l S -TO HOVE FOftHfTO" 



4 

'6' 



5858 PRINT 
58fc8 PRINT 
5878 f*|NT 
5888 PRINT 

£888 R£t 

6818 RR1NTT3MMM 

€828 PRINT -IM* I 

; fV|HT-«»M* * 

-• PR1HT 
t>&*6 Pf 1H7 
&858 PRINT 



TO TURN LEFT- 
r;*»l 6' -TO TURN RIGHT - 
m TO GO HCK.HGVC LEFT TMlC£ FWD MOVE* 

f»i -, ■■<■; , 
■ »»»*» Ml »L,G>CIi LUCK' 



■ ■ 



■ 



■ ■ W" 



MM * 
■ ■ 1 

tmm «■_ • * 

KNM ■ - ■ ■ fe »' 

■«» ■ • mb m ■ » ■ r 

- ftWM IOH VOU ARE OUT BUT HHV ENTER rWAlN" 
• PRIHT"»M**MM**£$$ 'rt FOR f*OT>€R GO" 

&8?8 PRINT -MC IV FOR MftU-TUTflLLV CRftZV-CRRCKED, . ,3* 
6888 oil ft* ]FM»-""THE»i 6868 
•>t**0 IFftfm-pi* Imeh K-UN 
P*UWt. IF 1 R*"-n-«t«En r«bN 
'018 IA> r Q£0ft£ 



- >~±>i rtHM 

■} I- 1* H«, 

u848 fi»A*2 Ifft H£N ft^-13 

8868 r 4tXT n 

OP- 1 POKES. 108 POKES+B ?? 
^518 GOTO fe58 
3528 FORH-40 Tor OKEL+rt, ipj PUKEf *H. 101 HEXTH RETURN 

■ 

I 
1^40 F.ETUKIJ 



Number square 



Zut Schreibet. 
fsraet. 



JJ.-JJ 



Tuts i«K 7.X-3I program designs » magic 



square and prints it on tlie screen. A magic 
square is a square of numbers in which the 
sum of any horizontal vertical or full diagonal 
tine is equal. This program can design one 
only for an odd width and cad show it nil oil 
the screen only if its width is less than 10. The 
program » saved by Run 2 and Run SOOO wii! 



j [low you 10 as* for a larger square and print it 
bit by bit. For a given size the program will 
always give the same square, but will skip no 
number between one and the last number and 
will show no number twice. If a square larger 
than nine by nine is not demanded, lines 4949 
to 6060 are not needed. 



: 



•* reiunnT i«ea *• 



50TO IP 
IV REM •* ZMI SCHeCIBCR «» 

J» CLS 

j s fcimt -cHren size toc-c.t* ip> 

fti ir IHfErii-J" Ofl IHf.C % 
S6 UfiT 3 "VBrl, iMrsCva 

*a lctt ri 

• ■* . 
. - 

?3 goto oeee 

78 REM «• SCT UP 4CACEN »i- 

?» pen 

9f eta 

■ "l»*JC iiKJflfie. ,T»B », THE WU*t 
•f «»iy LINE 13 ■ , <S*B*ij ri#i, . ■ 

110 LET P£=S^-i*l^a 






14«( PSIHT 




fWI ' -^ 



■r * ^ * i > 



JiwMu' 



i»^ urn •rmt 

itv Ark 

191 I i 1 •• loop »• 

171 fliBtl 



ISO rt'R H-l TO St3 

198 LET fllPl.Pil »fl 

a&a ir r tnEh print «t i*»»^i,* 

l»3iP±til fixo ni'Vi.fl 
|U IF A-S*a THEN ««T|»i 
2fl4 It* F*l»l OR PJT-S TMET* &(FTO ( 

i*»a nmd Pi-ii*vfie*# «* ca»ai 

*J* ir Hii»i-4.Pfl + ll »* T>KH CffTO 
MM 

£40 LET P1*P1-1 

^g«l OET P3-PB*1 

2«« (ifHT R 

ie*C LET PI'S 

1*1*S LET P2«P2« 1 

2*SS EHf PA-* 
a*l« LET Bl-Pl-l 

seiio ur - 1 h 

»•» utT Pl-P»*l 

amxi HEXT H 

«««« PRINT RT 31.4. 'RHOTtCR a«UM 

PF"* IV .-HI" 

4SlO PAUSE 54 3J1 

4-fal IF XHKEY1--Y' 1 THEN RUM 

*»3« &OTO OMQ 

»u new _____ . _. . , 

■ • J I WW 1 h_— _ pum •» 
*« soumtes i_ftcr_e« >• 

II OM 4*0 •• 

•-S LET P-fl 

■_pBJ« PRINT THTER SIZE Q~ «W II 

DE iooo . i4_J ™ 

9B40 IHPUT ■ __ 

HQ« IE IB-11 /_>I»*T TIB-Hfl »» ™ 

ch euro SH« 
IKi __T , lh_ S ' 

9«se _tf Pti>«/at.9 
5»ew dost* .179 
sees eL,a 

JjB'j'O PRINT "FROM UttXCH CfltUH' I _■ 



saea imput xi 

3*9* IE XI>tNT Sti OH N-«_ 
a TMtW GOTO 
S»99 c_a 
HH PKIMT 



a»» 



:, 






;a+ imte-a 




sua input xs 

81M IF WilKI *? OR K_C-MI OH X 

- tmcm core siiv 

sisa CLS 

P140 PRINT "FROM WtlC" ROtJ <1- - ,- 

_-XH*Kl; " I " 

8tW IHPUT V _. 

Uf*TS&, T _m _i85 " - 1 °" "*™ 

=a*« for R»y ro v-xi+xa 

?_1« FOR B»X1 TO KB 

5239 PRINT FIT 4+ <H— Y» «_ ( »*+»-«_ I 

i4,mn,B) 

U4.0 NEXT » 

sase next p 

lOTO 4**» 

IWT "HE - K WW CV-UFWiS R O. 

K1,"-HQ.',X!,TM t, r IW ROU» N 
O. ■ , r. "-ho. "; r-Xl+xa; " OP R" 
a.S: ■ •- 







_M»0 RETURN 
^*9_ STOP 




Prisms 

Andrew Bindan, 
Dofchestet, 
Do f set. ' 

Written for the BBC Model B or upgraded 
A this program requires mode 2 graphics. It is 
a simple routine designed to draw a prism of 
any reasonable number of sides and apparently 
roiare it in three dimensions, with smooth, fast 
graphics, using the VDU 19 command. 

The program takes a few seconds to set up, 
after the initial assignment of the number of 
sides has been made, during which time it is 
drawing all the images in background colour. 

The number of sides has been restricted to 
between two and 12, since less than two is silly 
jnd more than 12 is virtually circular. With a 
large number of sides it is best to use a fast 



rotation. Three to five sides produces best 
results. 

Once the displayed rotation ha* begun the 
Control* are:— 
H : Slops The fotatto - , which can be co~linued 

one lrame at a time pressing ihe space bar - 

or any otiidf unasserted key. HALT. 
: Returns to normal speed - [NKEY$(A1 in lino 

360 acts as a delay, as well as a commend 

control. NORMAL. 

Causes a single image to be left behind: if held 

down this causes all images to be displayed. 

IMAGE. 

: Reverses the direction of the rotation. 

REVERSE. 

Increases the speed of rotation. F ASTIR. 
: Decreases the speed of rotation S LOWER . 

: Changes the colour of the displayed image 

restricted to non-flashing colours but this can 

easily be changed in line 330. COLOUR. 
ESCAPE : Restarts the program. 



<N 



f 
S 

c 



IC HCH *»» WTAlfi* rmtvw ■■■ 
H MM **• fc~ *ft*"«- m-ftxr* •»• 
M I 

*V Ot **■«* HK K 

40 WUtiti#Ut *a,S* t*4— I' 1 * iMIiMlkiAl 

*0 UfTlk »!*•■! Jp* .!»— O *»* mitr -I A< 

K I 

*) 1* n*l»a- . *tmm all 13 mm at lltm priv 

in bMMTOMTri ial«— ■ 
100 i 

114 rat •V-i TO 1 

1H If KX-I VBW>.*<»l9l3l_._l v6u3«,H0l4lII 
lie 'em n>i td it 
iu vdui*, n, 0,0,0,0 

l»0 «_.0,T\ 

170 r_li» MO-»CO« r T ■,!».« I k..T 

FVOI J1. JO*»(3 M %*•! > , *30~< IU I »»t ! 

I* dm »vot— j, *»o,e« »u—*».. -«_.o 
itn 

Ml - 



l»0 
TOO 

KM 

m 

H« * 

1« Wn «gl«ti0K - _— m «_i i—^a «n in uihim 
*A9 OKI* l<IW" 

am i 

no n*«it»i<— iliC-T 

3W l--un 

J» M"«»IJ 

HO if a>o »"»-n 

5W if »^.l# «T»l 



(continued on next page/ 
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SOFTWARE MM. 



{continued from previous page) 


3<iHJ 


IF 


fl*-"H~ 


A-10000IGOT0330 


400 IF ifl*- H C- C-C+l 




330 IF OB C-l 


370 


IF 


m*""1" 


&0TD *30 


410 A*A-tA-l>-tA*- ft B" 


>+<Al."F"J 


3*0 VDU19,KX P C,0.O f O 


330 


IF 


A*-"R" 


0*-D 


420 V0Ul<?,KX,O,Q,O,O 




330 fl*-INKEY*<A) 


3*0 


IF 


A«*"N" 


A- 3 


430 UNTIL FALSE 





Multiplication 



£ K Frtpp, 

Yeavit, 

Somerset. 






jVj5Y;^M 



On occasions, accurate multiplication of 
large numbers is required but the floaiirig- 
point arithmetic of most home computers is 
not capable of this. This program overcomes 
the problem by manipulating the numbers 



inside strings and will multiply numbers from 
two-digit length, to lengths bounded only by 
the capacity of the computer to store the 
resultant strings. 

tl operates on the principle of long multipli- 
cation, multiplying through Ai by one digit of 
BS, checking for carries and storing result in 
CS — the N loop. Line 150-170 shifts the 
result left by adding, appropriate number of 
zero* and adds to previous results BS — after 
checking their respective lengths line 190 and 



200, to decide which routine to use — lines 
200-300 or 400*600. It was found quicker to 
use two routines to cater for unequal length 
addition thus obviating too many conditional 
statements. 

It then updates ES line 470 and moves on to 
multiply by next digit — the M loop. 

In present form it only caters for integers 
but could be amended to cater for decimal 
point, but I find it quicker to ignore decimal 
point and insert it manually into the answer. 



i_*r n-Lt« b* 



L RC It fDB MULTIPLYING LHHBe I 
HTEGCRS 

a REM L.TRIPP t> 198,2 

2B input ewrgn ualuf to be mj 

LTIPL»D",Nt 

ID INPUT "ENtCn URLUI Of MOLT; 

3B LET fi»»P* 
+* LET LiLEM H* 

«l.et e»-"w 
FOR H»B TO R-l 

I LET C»»'" LET C»« 
«■ FOR H»B TO L - 1 

*B LET 7I.STB* IVflL ft|lL-N> tU» 
l B» iK-rri *c ■ 

1M IF V.CN Z*>1 THEM LET Ct*)ll 
ai"e* LET ct'ftC Z(llt oo To i* 

11* LET C-B 

iap let cirf|*c» 

13B NEXT N 



l*B IF C>* THEN LET C#-STfl» C*e 
I 

fc» LET U»«"" 

lis F&# T»l TO tl LET u|iu|t B 

HCXT T 

17t LET C».C»HJ» 

IB* LET XtLlN C* LET Y-LCK Ep 

LfT ft«B 

!»• IF X-V T«H CO TO *B» 

lei let c^-v 

2 ib for T«Y TO 1 -step -1 

jaO LET r|i«T»| IUf»L. Cl lT#OI 4>VP) 
Tl tftj 

ir lbn fus Then let pat 

SMt TF LfM F» .8 TMEM LET C#lT*G 

-r*o> let n-i co to aee 

lit LET CflT.tl .Ft 

as* next t 



rtiTi *i*i 
a -"i* 

B*B 
> «F»« 

as* 

3T IF *■* THEN SO TO 33* 



3»e LET FfiSTRl ILJAL Cfr]I.P> 

ana if len f*<5 tww let c»ti> 

Ft. DO TO 4 78 



5?B 

j j» 

3 TO 

*1B 

:»(Ti 

• 3D 

*=* f5> 

nf 

i.rr 

!!■,.- 
J.7B 

490 



LET ClU 1 iF| IS] 

LET Cl. i »c* 

SO TO 4 74 

LET F«,JTP| tl/AL OBtai •»») 

if l (h f»ij tmcn i.irr c*ra)- 

P TO l?|i 

LET B»l LET Gt'2>-F*fai: 

i^OR T«¥ TO 4 STEP -1 
LET rt.STBI (Uftu, £B«Tl *UflL 
»•*■! 

IF L(H Pgff, THEM LET P-B 
IF tMl F»*i THEM LET C»ITJ» 

LET n«i GO TO *BO 
LET Cl It l .P* 
NEXT T 

IF n»S THEN LET C»« 1 .rt 
LET Et'Ct 
WE IT M 
PPIWT El 



Displays 

G fl 7app, 
Maidstone, 
Kent. 



J?jft:m 



This machine^mde program allows 48K 
Spectrum owners to store up to three separate 
displays, and recall any one of them in a 
matter of microseconds. Not only can you 
store the picture but the colour as well. Each 
picture takes up 6.9 12K, so with ihree 
displays, the user RAM is about 2QK. 



Type in program 1, making sure that the 
data is identical, then Run. This Basic 
program will load the machine code from the 
data and drop RAMtop to accommodate both 
the displays and routine. 

To store and recall ihc displays use: 
USR €6240 To store the screen to display 1, 
USR 66261 To recall display 1 and plate it back 

On screen. 
USR 65382 To store the screen to display 2. 
USR 66303 To recall display 2 and place it back 

on screen. 
USR 65324 To Store the screen to display 3. 
USR 65345 To recall display 3 and place rt back 



on screen. 

The machine code routine is mode up of six 
similar parts — see the dump — each swaps 
memory content from one place to another 
very rapidly. 

To ice all three displays in action type in the 
demonstration program, it will draw three 
pretty pictures, store them, then display each 
one of them individually. 

To uvc (he machine code use: 

SAVE Name " CODE 66240.126 
And to load use: 

CLEAR 44500: LOAD"" CODE 



am rem i} i>«r 

3ft REM 



■rv*n T»pr 190k 
4bh a* amcT.-u- 



*• REM For 
sa (icn 

i"B> CLE"H 443t> 

HO FOI* >.6fi)M TO «S2<Dil3B 

IBB KEftD n 

13B PC-HT. »,n 

;*0 NC>'T i 

liS (*PIH7 "PttdV 

ISO REM .tDBTBi, CHECK IT I 

3«»b dhta 1: .ais.aa? 33 o.e+.o.t 
v , it7.t,t,w,ie, ifl,3fc, ic .2*4, it- 

J.io &*a .iBl 

B>1* SJJT* lt.i.«1.33.Jlt.ja7 *,v 

.' , ID* ft • IB* , IB, l«.H,iS,:<4B,ic- 

a, ib.i*+ .aas 

sb*b cflrA i7,2i4.see.».t l si,»,: 

J,l6.i»i.iBi 

«3« OSTA 17, P M,33JU,J(e.6,? 

? . 1*7 , 6 . b , tan , j fl , 19 . IS . i6 , a*g , i a 
S, 16 i**,i»i 

Vk-*«J DHTft 17 ,313 ,173,33,* .R4..4, t 

3 . 10., £**,i*4 

ftVB* DPT ft lT,f.t4.33.m,lT3.t.t 



D*B« 

!« nen Otiumtriuiin a.B.Tipp 

a* »« 

3B RB« Br«w Ottciig 1 

36 IF PEEK B51*«<>17 TM(W MIH 
T "Httt-in* CCd* M©t lO#^*4": STO 

*m Ftm *-l TO STB 

SB PLOT *,*: DftftM aSS.l^B-a** 

7» FO*l *tl TO 9BB 

m» PLOT «,« DPflU aSS-3»<,I7B 

•B MEKT * 

!•• LET l-UBft US4« REM MX 

OKPUU I 

lift clS oven 

iss for «-i to 7« STe^ m 

13B ink; php.b 

11a circle iB*,t*a,a 

1SB NEKT • 

1KB LET I -USR B94S& BEH t«V« 

Di tp I i-y 8 

IBB FOB »«l TO 7*4 

IBB PBPtfl RNO#7 

1»B INK BNDrT 

2M PBIWT V" i 



OltPktV 3 

as* ct» 



Abb let ^ -u>rr 

33« f>AUU 1* 



at I 3 Ci %P k*v» 



SABJ rem Cl 1 1 

aat FMJU IB 

a?i lbtt t .u*ft saa^s Mrt t>*« 9 

078 P»U*R 1* 

see co to »• 



ivii 



i«pom cm 



Cm imli 



JIB «EXT • 
aSB LET 



1 -USR B933t. RC" 5»«« 



LD K.ttM.,Bdi)rtlJ to PHI sucm 
LD HL.NH,,m,lrtii to «« t JCiptij 
LO_B.?7. . .Blfl LOOP 

push bc. . .liera b 

Lt> B.B....5B3M Loop 
ft t ML I J 

t6e» .*!> To »«•* DIB «itk Htm 
OE . . . * > 
_ ML ■ - - - - 
)JNI,-7. . ..jupp hid 7 but** 
>0> BC,..,tli'lfl* t>«(P B 
OjJHE, -12. . jopp b««*. Ifi but** 
»CT Return t* BASIC 



Maze chase 






Ik this game a raiidomly-tonstracied maze is 
drawn on the screen: you — a plus sign — are 
placed in the bottom right-hand corner and the 
bug — represented by an asterisk — the 
bottom left. An H in the top line represents 
home and the initial object of the game is to 
get home before the bug does. After the maze 
is produced you have time to assess the 



situation and plan your route. When you are 
ready, press Shift, and the bug will Mart off 
and begin to find its own way home. 

By usinp the keyboard — top line for up, 
bottom line for down and the left and right 
sides of the centre lines for left and right 
respectively — you must get home before the 
bug. If he catches you, the game ends with 
your score displayed at the bottom left of the 
maze. If you manage to get home first then 
your score is held, you arc both reverted to 
your stan positions and on pressing Shift jmi 
are olT again — this time at a slightly higher 
speed. After some practice you can gel 



through the maze about five times before ihe 
speed becomes too much and the bug 
eventually imps you, 

An additional fortune is thai if yoti get smelt 
in an impossible situation then it is worth 
driving straight at the bug. Being aggressive 
like this earns you a random chance of one of 
two things happening — cither the game stops, 
or it you arc lucky yOu arc reverted back (0 
start again with your store so far intact. 

As regards loading, in line 1 you need a 
345-characier Rem statement and then a hex 
loader as in figure 2. Run this program and 
enter the hex machine code in figure 1 either 
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SOFTWARE FILE 



byte by byre or a whole siring of them at one* 
- check with the addresses m you go and all 
should be well, 
Next, Save the program before you Run it. 



Now overwrite line 10 with 10 Rand Usr 
1685 J and delete the remainder of the hex 
loader. 
Now you may run the program, hopefully it 



should work, but if not, you may use the 
program in Figure 3 10 check the machine 
code. 



16514 0615 




D7 


19 


FE80 




09 




111600 


CI 


3180 


1 6556 < 


0610 


2002 




7E 




161C 


2A7B40 


B? 




280? 


3680 


3E9C 




FE15 




7D 


3615 


ioro 




10P1 


23 


3C 




28P1 




E618 


C3PA40 


3E76 




3B0O 


10FB 


PEA6 




PESO 


16755; 


C1 


D7 




D7 


2A0C40 


2005 




2012 




11EAPF 


160A 


1609 




OB , 


11OB00 


369C 




79 




1812 


3695 


3E80 




2802 


19 


2B 




PEEP 




7D 


010005 


D7 




18E8 


362D 


18EP 


t6711 




E66O 


OB 


0613 




3E80 


010100 


77 




1806 




2805 


78 


3E00 




D7 16624 C5 


1? 




0600 




110100 


B1 


D7 




3E76 


CDBB02 16668 242 140 


0E01 




1608 


16821 20FB 


10PD 




D? 


7C 


3600 




1804 




72 


7£ 


1 6536 3E80 




15 


m 


111600 


06FP 




E6O6 


PE95 


D7 




20CA 


20P8 


ED52 




OEFF 




2818 


20F1 


3E76 


1 6580 2AOC40 


C1 


7E 




09 


I6777 


362D 


D7 




117801 


210014 


FEZD 




222140 




00 


15 


0E13 




19 


2B 


2003 




3617 




217B40 


2802 


3E80 




222140 


7C 


3697 




2A7B40 




19 


18EC 


D7 




3617 


B5 


C9 


16734 




7E 


2APC40 


3A3440 


111200 


20FB 


FE15 




C5 




PE2D 


2B 


E605 




19 


210040 


2003 




CDBB02 




2814 


2B 


C6O6 




227B40 16645 D9001 


16690 3608 




7D 




PE17 


22FC40 


47 




3615 


19 


C9 




2P 




2810 


16643 2A2 140 


3E80 


1660- 


110700 


7E 


PE80 




67 




FE80 


3600 


1 REM 


C345 


'0's>... 




201D 




E681 




2803 
6 227B40 


C3C440 
3E1E 


IB LET X « 
2B LET R* = 


16514 

ii 11 






19 




2605 


1679 


38 IF AS - 


'" , THEK 


I INPUT At 




10 


PRINT 


"ADDRESS?" 




32PC40 


49 IF A* = 


"S" THEN STOP 




20 


INPUT 


R 






C38240 


56 POKE XMS#C0DE 


At + CODE 


A$<2> - 476 


30 


PRINT 


ft- "2 SPRCES* 


; 




60 PRINT AT 


0,0; X; " 2 spaces ■; Rt<l 


TO 2> 


CHRf INTCPEEK A/16 


+ 28); 




70 LET X = 


X * 1 








CHR*<PEEK A- INT<P£EK rV16> 


* 16*28> 


88 LET A* = 


Af< 3 


TO > 


Figure 2. 


40 


LET A 


= Fl + i 








90 GOTO 30 








50 


GOTO 20 




rtgufv J. 





Code invert 






* 



Sieve Brown, 

Cemberiey, 

Surrey. 

Hkrh is a machine<odc invert for ihe Atari 
400 computer. This will invert ihe high 
rcsoluiion in modes 8-11. Not only all the 
colours are inverted, but also all levels of 
brightness. The program is not instant 
because it has to work through nearly 9K of 
memory. It is located in an area of free RAM 
and can be called with a C-USR(15J6). 
S REM + + + + BY STEVE K BROWN 
1962 + + + + 

10 DATA 162,33, 134,213, 169.80.133.212.202. 
160.0,177,212,73,256 

20 DATA 145.212.200,206,247,230.213,224,3, 
208.238, 104.96 

30 FORT- 1536 TO 1536+ 28 

40 READ D 

50 POKE TD 

60 NEXTT 

70 GRAPHICS 11 

BO FOR F - 1 TO 10 
COLOR hNDIU'15 

dpawto RNDuirsiftiiNDrcruD 

NEXTF 

FOR T=1 TO 100Q;N£XTT 
C = USR<1536> 
140 GOTO 120 



Rhythm band 



:&NW 



Jason Judge. 
Cheltenham, 
Gfoucestefshite, 
Designed as A rhythm generator for the IK 
or I6K ZX-8L, this uses a machine-code sub- 
routine to put the sounds out through the Mic 
port. 

When the program is run, the tempo has to 
be entered — 20 is a good start . When this has 
been done, the screen will be blank. 

Press Fait — shifted F — and you will hear a, 



bii:>* drum. This will repeat itself at regular 
intervals, Now press shifted l\ and a wood- 
block will be added to the bass drum. Press 
Ncwline and the tones will be deleted. 

Shifted M will allow you to enter new speed 
And shifted - will allow you to enter a rhythm 
as a string. By entering graphics, keywords 
and " + CRHKX) + " you have 4.72236 * 10 1 ' 
different rhythms at your disposal. 

To enter the program, first Enter and Run 
program A. Enter the machine data then 
delete lines 2 70 and enter program 8. Save 
the program then run it. 






OO 



PEEK COPV LN T*tnt 

HP- CPBINT ■ BOS 
10 FRST 



Soauo pip. cm 
us gkPHD «»! 

<m RETURN LN H 



SUB tfK. LORD TfiN 



30 IMPUT 1 
4« OQTO 11* 

SO LET e»>Mt(X) 
• IF El* '" Oft 01 ■ " TriBH RET 

UFJM 

7B LET S>CDDE B» 

■ B* >3 THEN POKE 1681 

sr leaas 




i hem *«**•••••*#*••« H«tn 

nos 

3 POKE 10510 

* REM k-iWE "3 1 P0HE» LIWC "1 ' 
TO "•'■ 

" U.KT ft|«"" 

FOR X-1^S1* TO 1«BS2 
1^ Al 
4 
I -4. 



THEN 11-lPUT ft» 
[ K,lblCQO H**COO£ A«tff 



iae IF 1 

tJrfr'c 
ria.cxt « r 

i«« ir 

[fill; 

1Q0 he: 
19B he; 

2P(J GDI 

jia input rii 
aao OQTO 11* 



TO 1ft 
NKEYftJ"- THEN UET 

SOM 



IHHETt" 
J3U0 *5* 
T»l TO 
1Q0 HExT T 
190 NEXT X 
a«0 GOTO 110 



IN«ET#»119 THEN LETT 

" TMBN ODTO *t* 

, ThTEN OQTO 3B 

I 



«-tT R*-n«.t3 TO 1 
MEXT V. 

*^EE l yj "DlUETE LIMES 3-70 TH 



■ i on an a a * o 

ja rs en 21 rp 

B0 CD- SB AS 44 

so ai *■ qb re 

El 07 EB 'SS a* 



37 EC 4-B 
HUM 

CO 03 FF 
[TO *4 *« 

ET 4 - C9 
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COMPETITiON CORNER 



A £15 book token will be awarded to the first correct solution 
drawn from the competition bag. All entries must be at the 
Your Computer offices by the last working day in February. The 
name of the winner, the solution, and a competition report will 
be published in the April, 1983 issue of Your Computer. 

If you want to set a competition for Competition Corner, 
remember that the simplest solution should be calculable by a 
short program rather than by any other form of reckoning. 



ORB BOMB 

BY ANTHONY ROBERTS 

You ARE in danger of sudden death — floating 
in th rough the open window has come this 
Klingon para-ex plosive homing anti-personnel 
mine. It is an orb split into eight segment* 
along three mutually- perpendicular planes 
meeting at the sphere's centre — so thai each 
hemisphere can be twisted through 90* rather 
like a spherical Rubik cube- Each segment has 
4 symbol in each corner, and [he sphere is de- 
fused when all the corner* with similar 
symbols lie together, 

A flattened plan of the sphere is shown 
below: what is the minimum number of 90° 
twists needed to defuse the miner 




Competition 
results 

OUR CHRISTMAS MAILBAG brought nearly 
1,000 entries for the December competition 
which offered an Atari 400 as a prize. 
Obviously the Atari is the dark horse in the 
home computer stakes. 

We asked competitor* to complete the 
sentence "An Atari in my Christmas stocking 
would mean . . ,**, The winning entry came 
from Mrs D M Thomson, 55 Kent Avenue, 
Yate, Bristol, who suggested it would mean "a 
pleasant piece of hardware in my soli ware". 
Another entry which indicated that the Atari 
has a strong appeal for lady compulerniks was 
Mrs Allcmand's "my ship had come in 
because all the nice girl* love Atari". 

Taking a strictly practical view of this yule- 
tide possibility G Clow wrote "J would not be 
able to put my foot in it"; a consideration that 
was echoed by H Barnes" "less room for the 
Cray 1 t asked for". A Storey expressed the 
problem neatly with his "'a hole in mum's 
micromesb rights" . 



The sequence of 
letters that gives the 
solution to the Xnvs 
Box problem. 




Other entries struck a topical note. S Watlis 
thought that an Atari in his stocking would 
have meant that breakfast TV started on the 
25th of December and K Parker claimed 
"that Channel Four would lose 25 percent of 
ns audience"; while M Tresza safely assumed 
that we watched the ads with "Father 
Christmas has short fat hairy legs"'. 

There was not much scope for the dedicated 
punster although J Shaw's "many absorbing 
hours of cxplor Atari fun and games" made a 
valiant effort and several entries looked 
forward to "Atarific Christmas". 

"Have a happy Xmas and New Year 1 ' was 
the startling solution to the Xmas Box 
problem. Most people found that the problem 
was not taxing enough to warrant a computer 
solution, The £15 book program goes to P 
Topping, 100 t-onghill Road, Ovington, 
Brighton, Sussex, whose entry was the first 
one we pulled out of the bag. 
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VIC -20 and 

£129-99 

inc VAT - carriage free 

Sllll unbeatable value al this or ice 
with a fun size keyboard 
Sacked by Adda s full one year 
warranty. 





64 from Ko 




Features include: * 5K RAM 
expandable up to 29K, * 8 border 
colours, 16 screen colours 
' 6 screen character colours 

* 3 audible lone generators, each ol 
3 octaves * a 'white noise* generator 
' 88 character program tine length 

* 64 ASCII character set * full PET- 
type graphics character set 
generated directly from keyboard 

■ 176 x 158 pixels (27,808 In tola!) 
maximum resolution 

* 8 programmable special function* 
accessed via 4 special Junction 
keys 




The WK personal computer that outpaces 

the rest 

Backed by Adda's lull one year warranty. 



Features include; * 64 K built in RAM 

* 40 column coteur display - iv interface 

* Upper and lower case characters and 
graphics * Sprite graphics on eight levels 

* Music synthesiser with three voices and 
nine octave range ' 16 colours available 
simultaneously * 8 bit parallel user port 



p$81£ 



£230 

inc VAT - carriage free 

The VIC Printer - suitable lor the 
Commodore $4 also - will print 
programs, letters, business data 
and graphics. It Oilers high 
specifications at a competitive 
Mice 



Features Include: 60 
characters per line. Tractor 
lead dot matrix. 30 
characters per second print 
speed, Full aiptianumerics 
and graphic printing. 
Double-size charade* 
capability. Price includes 
all cables. Alternative 
printer OP100VC with tuH- 
size paper feed 
£2Fth25 inc VAT 



ti&0&£ 






X»a£w*# 9v 
Inc VAT - carriage free 

For the VIO20 and the 

Commodore 64 

A disk unil transforms 

your computer Into a 

high-speed system 

ideal for the more 

serious programmer or 

small businessman. (< 

enables you lo get the 

best out ol your uiiltiy programs 



Features Include: 170K bytes capacity. Uses soft-sectored Standard 
5% " single density I loppy disks Direct interface to computer. Direct 
compailbiilty with Printer. Prices includes ail cables. 



MEMORY PACKS FOR THE VIC-20 
Special plug-in cartridges are available lo 
expand Vic's memory. 3K, 8K and t6K RAt 
packs plug directly inlo computer. 
1BK RAM Memory Pack £74.95, 
8K RAM Memory Pack £4495, 
3K RAM Memory Pack £29.95 





HOW TO ORDER: 



01-200 0200 



Two more spell-binders from 





El SCHIZOIDS 



for arty ZX SPECTRUM 

M'j. my own fault, I even volunteered 

1 ihQugh' rhfjl with the ipoce-do{*r ond il* ihovol and skyhook it 

would be eaiy shilling the getoin/* rubbish. Child -, play. HUH! 

They womed m* ol the we>rd packaging, ihj tfoys, «be fody ond 

oil the rejt 

Bui 'Hey didn'l aoy I'd hove to s'op ond control not n«t one but 

two or even mat* ootbaoe pod* Then prod them, pv$h them. 

toward that black hole, and oh, <*'% 10 very, very block, and to 

lonety, so empty 

Pornc. mctn't pan*, but Ihey won't itop, twirling ond spuming 

Ond turning, olwayi tuning, towards rne. agantl me, at me 

Ar»d I'm otore 

No way out, nowhere !ph+de r on my own, my own own 

SCHIZOIDS NOT JUST A GAME. BUT A STATE Of MIND 

SCHIZOIDS lecturei »eo! -time omnnoied 3d graphic v lor o 
bfeothroking, vivo! ewenenee. plus sound and oil those arcade 
lectures you'd expect from IMA: 

Gome design ond Software by Peter Paranoid ond ihe Yid K>da 
ID H I , 



E3WACKY 
WAITERS 

the wildest, jraniett way 0* eomwig o tost buck 
With crajty guests screaming (c u're 

gonna hove IQ be quick to pic k jp the *pl, don'l 
slop the drinks, as you dodge 'he drunks ond dart 
feom ale nol o* to elevator, ecu A the Bow man 
spot* you, you' gvnnobeoulonyourbui 
100% machine (ode. incredible animation. Super 

smooth hi-m *nuhicalouf graphics, oulhr 
sound effirets ond special ployheld Keyboard ot 

(Oysirck control 

Yei another High performance Art ode qoahiy 
experience fer any Commodore Yk~70 
Gome deygn ond software by Eugene Ivans, 



ARCADIA 



the name ol the gome especially Crectad to be 
lasleV. meanest, moil oddrCtrve thooS '■n» up Dome 
you've ever ds*red Wove alter wave of the most 
loathsome ond deadly ahem billow h,cnor«collv towatfl 
your space lighter with, deadly mien* But then you havefl 
dwof Raima D'i' d an Ion T> 

aSPECTRUMiURof 4SKj 

100% machine code with 12 drHererV ol«n tyr- 

incredible ammof ion and aipkwva efiecti, sound ondfl 

lostest. smoothest K ■ res graphic* evert 

VlC-20 (qny memory iiioi 

100 v .ode w>»h eighl diWorenl akf' fypas. 

smooth hi-res multicolour graphics ond orwno'i'. 

no now ptayHeld ond semohonol sound effects. 

Keyboord or ioys">ck 

Gome design ond software by D, H lawson 



£ 



er 

Iwr 
IttT 
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Imagine Software, Masons Buildings, Exchange Street East, Liverpool, Merseyside L2 3PM 




CONDniONAl LIFFfiME 
-*ANTEE 
W»f* you boy Imogme Soffwor o 
Hjjlbuy ii for lift' IF on Imoty 

Hn product EVER Toils to load 
^^Hfe simply relum ii to Imogirws 

^■n insioni free iep\tit&rt*eni 

W ofder^ despatched by first das* post 

»*vn 24 Kauri of receipt, 
^^■p pu> o first class stamp orn your 
^Kpope and you will receive your order 

^^Hile Irorrt oil good software outlets 



SUPERFASTCREDIT CARD SALES LINE : 

051 236 6849 (24hrs) 







TIMELESS TECHNOLOGY FROM ORJC PRODUCTS INTERNATIONAL 



The 



16 colours 

professional keyboard 

full graphics 0^4^ 

real sound ^^^> 



Superb styling 

| Choice of 16K RAM or massive 48K RAM 

onomic keyboard with 57 moving keys 



• 28 rows x 40 ch aracters hi gh resolution 

• Teletext/viewda ta compatib le graphics 

• 6 octaves of real sound plus Hi-Fi output 



• Centronics printer interface and cassette 



• Comprehensive user manual 



OPTIONAL MODEM OFFERS COMPUTER PHONE LINK FOR: 
• ELECTRONIC MAIL • TELESOFTWARE • PRESTEL 



model 



THE REAL 
COMPUTER SYSTEM 



99 

incl VAT 



COMING SOON, TO COMPLETE YOGR SYSTEM: ORIC MICRO-DRIVE DISCS & SPEED PRINTER 



FOR HOME: The ORIC- 1 is the professional alternative for home computing. 
Superbly styled, the 57 key Jayout is based upon computers costing many times more 
than the ORIC, and will help the whole family to learn and understand computing, 
right from day one. The ORIC incorporates an improved version of Basic 
for ease of programming and use. For the enthusiasts the computer has laser ji 
zaps, explosions, etc. pre-programmed for games use, with Hi-Fi 
output for incredible effect The communications Modem will ^ 
allow Telesoftware", message sending, and Prestel use. 

FOR BUSINESS: The 0R1C-1 is the answer to many A 
day to day problems. Software is becoming available for M> 
payroll, accounts, stock- control, and many more systems 
to help your day today business organising and control 
In atkiition, the ORIC COMMUNICATIONS MODEM will ^ 
illow you to access up to 200.000 pages of Prestel 

mation, to send and receive electronic mail', 
lo book hotels, and flights (and pay for them) and to ( 
look at the latest stock-market and share indexes 
In short the ORIC-1 is a must for all businesses 
tear small. * 







r^^/W^^ 



HOW TO ORDER YOUR ORIC-1: By phone: 
ring our telesales number Ascot (0990) 2764 1 . 
By post You can pay by cheque, postal order 
CESS~BARCL\YCARD-AMEX-DIMERS. A 
(Please atlow2Sdays for delivery). 
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Though no officio! chorts exist as yet, o quick 
look through the popular Micro Press will 
show you which software is way out in front 
- Bug Byte! 

So say tens of thousands of satisfied 
customers who continue to make action 
packed games like Mozogs, Spectral Invaders, 
Vic Panic, Cosmtads, Another Vic in the Wall 
ond many many more, massive best sellers 
as ao consistently hot reviews in the popular 
Micro Press- 
Why? 

Because Bug Byte software is good — very 
good Our talented young team of 
programmers have 3 years professional 
experience of bringing out the very best in 
whichever machine you're using Utilising oil 
its capabilities to the full and all your 
capabilities to the full, with fabulous graphics 
and incredibly realistic sound effects. 
A dazzling array of Bug Byte software is 
currently availoble for ZX 81, ZX Spectrum 
Vic 20 (expanded and unexpanded), BBC 
Micro (A and B models) and Atom, and 
more ore becoming available almost daily- 



SOFTWARE ^ 




You con buy through our nationwide network of 
authorised dealers including Laskys, 
W. K Smiths, Currys Micro C Spectrum and 
larger branches of Boots. Look for the Bug Byte 
sign ond be sure you're buying the best. 

SOFTWARE^ 

100, THE ALBANY, OLD HAIL STREET, LIVERPOOL L3 9EP. 

tCU) 
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GREAT BBC PROGRAMS FROM 
BRITAIN'S LEADING SOFTWARE HOUSE 






mm 



*H> tiT nHr , ^^T 'i* *r 





g BIRDMEN, swo 

iiO vXIjVwOhIm vfluS TvOTlJi c 

idme into a 
Each new 
fficulty. Bonus 

display, high score and 

ofcourv 'Hi. 
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one* 
Laser bases. ' 
makes e 

ye 'pf 
screen <■ 
bases, s 
rankings ar 
YOUR WAITING IS OVERII 

AUEN DESTROYERS <BJ £8.86 
Sensat* • peed INVADERS' prognim with an 

abundance of features. Bw^ni use of sound and 
graphics. 48 strong Alien Fleer of three different types plus 
Motheuthip scoring mystery bonus. Choice of six alien 
speeds and three bomb speeds. Venical. angled and 
eipiodmu. missiles, Options to replace defences and 
suppress new fleet advances Bonus bases awarded each 
new sheet. Scoring according to overall difficulty level. 
Ongoing display of score end rw-acora, End of game 
rankings of lop five scores, 

This program haw many unique extras e.g. "baths 
analysis' showing the number of each alien type shot 
down, how many mothershipi destroyed, the number 
of sheets cleared, the shots Tired, the percentage of 
; n<ide and the number of boeas tost, 



CHESS IB) E6 9B 

Our excellent machine code program - now with 
superb MODE 1 . colour graphics. Six **! levafe, pUy 
btacW or white illegal moves refected, 'en passant', castling, 
taxe-back of moves, and display of player's cumulative 
move-time. Options include Biiu Chess where you must 
move in 10 seconds, set-up of positions for snarys*, replay 
of a game just played and Saving of part Completed 
games on tape. On loading, a 1972 Spetsky/ Fischer 
game can be replayed 

NOTE: Model A Version shU available at only £4.96 
rf you wish to upgrade your Model A version please 
return your tape, together with C2.5Q plus VAT 
Special Offer does not apply tor Model A upgrade! 



Other BBC prOorami avatiaiyla 

QafclCtiC Commandor (Bl C6 S& 

Commend IBr £6 S6, 

Adv«cluf e £B.9tV 

Cowboy Shoot Out IB) 13,964 

Btor taJSMJcro Budget US6I 

World Gaegraptw IBI OJS 

Tlmetr* IBi f6 96 ' Simcvtwit 101 

ra.9fwMart*r»(BlCS'96 Aalrt fJ*nO*ny ISi 

fa 96 St* Tft* £4.96. Maze Invader* 1QJ 

f 4 9b.' Footer CS! C&%.' MiiricfcvrrianOJ&'Seex 

£SJf>fEWwadO Gold W ft.*: Cat h Mouav £4 35 

MSSMmlMvi P 96 RiMrw 1 tA 96' tavern 2 iBI £4 96 

Houlena (8> £4.9$. GamOku G 95 Zombw* £3,95/ 

fSjSfif CansbAMion iBI CS 96. 

Wh«7 (Sl £5,56/ Junior M*eu Pack IB I CS 96 
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Just getting started in computing? Or perhaps you're 
already pretty knowledgeable and would like to extend 
your programming skilis. Either way Your Computer 
back issues can help to fili your need for reliable and. 
above all, relevant information about home computing. 

Every issue contains reviews of new computers, 
software evafuations, and surveys of add-on equipment 
together with informative articles which tell you how to 
get to grips with graphics, sound and machine code 
programming. 




Facilities provided on the Sinclair ZX81 and 
Spectrum, Vtc 20, Acorn Atom and BBC micro have 
been examined in article after article, providing a 
comprehensive introduction to all the most popular 
home computers. Just run your eye down the Contents 
of our back issues and you'll see what we mean. 

To order back issues complete the coupon at the toot 
of this page and send it with your remittance to the 
address shown on the coupon. 

January LW2 

Reviews BBC micro. Wordprocessing on Atom. Mnrpoy v 
Champion |,c(1«ssGompgtcryi Gam* — T'Miure Houi* 
Education — ZX31 programs for school us* V«e?G Sottwar e. 
ZX8J Graphics AOconveruon Interview Kenneth Baiicr 




To obtain any of these back issues please complete and return the 

coupon printed below. Prices per copy including post and packing are; 

United Kingdom: £150 Europe; £2,00 Rest of world; £2.50 (by Air Mail) 



ApriU9B2 

Survey ZX PgfU SoMjngon ZX-81 SBC Graphics Howtowoie 
an Adventure Game Atom line labelling Game - mm for ZX81 
jnd Apple II Interview - John Barter 

May 1982 

Survey ZX Software Now to write a Cn*SS program Game* — V* 

20 TjnK, eatie, Vigt Squares How to show oit your £X8 i 
Joysticks lor the ZX81 BBCCraohiCs How lo write j word 
processing package, Interview - Richard Turner 

Jam 1902 

Revttws Sinclair Spectrum; V<c 20 Software ZX 81 Keyboard* 

Games Vk 20 Mars oiheiia on Fiexidisc Awm Utilities ZXSl 

machine code monitor. How to build a port* &le computer. 
Interview - Ron fluseH 

Jury 1982 

Survey Atom Software Spec If urn Graphics ZXBt Go»our Booed 
Game* - Dog Race. Gen* Guessm* Game. Simon Challenge 
B8C Sound f* 81 Disassembler Programs for ZX go Interview 

— Richard Airwwser 

August 1982 

Review Dragon 32 Survey: V* memory expan;«r, Spectrum 
Sound Games — Demon's Domain. ViC Out* Snoot. ZX-81 
machine cod* (Part I 1 Atom frf* handling Ecological modelling 
SBC techniques Interview - Tony Baden 

September 1882 

Review KewB ram fip«f rum Software Sound On ZX 81 Games 

- VicOambusier; B-52 Bomb Run v* 20 Assemble* Spectrum 
Disassembler ZX^+31 lnde*er £x ei machine cod* (Pan 2J. 
Midwich HC control computer interview - Hermann Hauser 

October 1982 

Reviews- Sanyo PHC range. MPF-n. Commodore 64; Colour 
Genie Survey BBC Software Atom Form Pascal lor Baste user$ 
ZX word processing Games - ZX 81 Pmball, Vic Catacomb* 
Atom ten BBC control Key. Spectrum Assembler ZX 81 machine 
code (Part 3i Interview — Douglas Adams 



Issue (month) 


Yfjr 


Quantity required 



















































To: General Sales Dept ., Room 106, IPC Business Press Ltd. 
Quadrant House. The Quadrant. Sutton. Surrey SM2 5AS 

Please send me the back issues detailed lei t - lor which I 
enc lose c heq ue PO f or £ pay able to 

IPC Business Press- 
Name 
Address 
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ZX SPECTRUM & ZX81 
EDUCATIONAL SOFTWARE 



Spectrum Junior Education £5,50 

Use your Spectrum to help your children with Their school work, 
This cassette contains eight attractive, easy -!o- use programs lof 
the 7 to 11 age group. 

Topics include English comprehension, spellings, homophones, 
junior science, maths, and history, 

* Entering your own questions and answers allows you to adept 
two of these programs for exercises in any subject area. 

• Moving colour graphics and sound are extensively used to 
improve motivation. 

*■ Use the "draw" program to produce pictures, maps and 

diagrams. 
Suitable for the 16K or 48K Spectrum. Program notes are 
supplied. 

O-Level Chemistry (CD C5.S0 

This cassette contains four clearly presented revision/lulortal 
programs. The subject matter has been carefully structured to cover 
the most important aspects of: 

* Elements, compounds and mixtures. 

* Structure, bonding end properties, 

4 Redox, electrolysis and the activity series. 

* Acids, bases end salts. 

48K Spectrum and 16K 2x8 1 versions of the cassette are available. 
Pledse specily which you require, 



Profession*/ Computer Assisted L*#wmg materials from: 

CALPAC COMPUTER SOFTWARE 

108 Hermitage Woods Crescent, St Johns, 
Woking, Surrey GU21 1UF. 

Overseas orders: £6.50 ($11.60) per cassette: includes AIRMAIL 
postage. 




THE ADVENTURE GAME THAT'S FOR REAL MM 
£6,000 PRIZE! FREE HIT SINGLE! 48K ZX SPECTRUM 

detf zxat VERSION HOW AVAILABLE! 

I ij \it !*■* !<l|i lO ►','**'* I' 1 *- C*Mv\ $*tftdid tA P, .1 i.nH Hi qucr art be 
-™ J..V1 rtKH 1h< «!+•«• ' t .Hui^Lrlv flAllftl O) <nj prriW 111 P* Of tf\ 

O wawd 'iii^fK^i *b*1 Ma <*■*). ****<* fd a* «*m p» mm o* ira 

PlMAtJIA *h»m mofriionai. urn itw ->*nfio»i ***r* ftiih mrtrt in « fl >ni 
aid i*hjr* 1»» •■ **m "uV> uiFir»« I Ntl U* wi*» iiou. "a"! 1 br'f md tot, 'a - "! 
&rtf *V f*Hj. i-ie'n *i*n <*> lni Mo**v fcwkavi Ajw»4krit *arwjOn QTap*44 k Fu4J 
<*wi«|l ■«•»' S(J»rr.«w«ir colour md lud »H*(II' rr»;ludn In* h.1 u«(/# 

'tVrj".* ' to i' . r i"W l ivv *rwt ih* a. |A#*i ' 

it cntiw mpfout warn ie »>*v. u «uM minui ikwii Mwawa. 

KUhu*LMt'l *Mltl'' <CcwT«kif«. A Vid0O 0*Wil 

An mmlmtnl •l£l0<«lt SpawlrunO C8(«* 1X*H 



AtriMHIi Lid i'VC) 
•Si 0*aon* i 
nvtaneuih P0> JI'.B 

rit/irrl 



GEMINI 
SOFTWARE 

ZX81 (16K) SPECTRUM (48K) 
STARTREK 

Features an 8 * 8 Galaxy, Klmgons and Starbises, short 

and long range scans, Torpedoes and Phasers, Computer 

etc, 

PLUS Norma t or Hyperdrive: choose your speed but 

watch the energy level. 

Galaxy Map: keep track of where you have been. Also, 

shows whether any Klingons remain there, and where 

the s tar bases are. 

Visual display of Enterprise's position and movement. 

Visual display of photon torpedo. 

Messages from crew members. 

5 levels o* play. And much more 

Cassette plus full instructions. 

ZX31 £4.95 

Spectrum £5.96 (colour and sound tool 

Sae for other programs. 

Gemini Software 

3$ BADMINTON RD. LEICESTER L£4 7RQ 
TEL 10&33J 64915 



IBRITAIN'S LARGEST SINGLEI 
MICRO USER GROUP 



BEEBUG^ 
BBC MICRO 

INDEPENDENT NATIONAL USER 
GROUP FOR THE BBC MICRO 



MEMBERSHIP NOW SXCE6DS 10.000 
Bt (HUG njna ■ ragular nvapaiina jwutd txckiftvair io iha HBC Muro ltd 
kiauaa ear c •*> ! Now 31 paa** 

Flral laaua April 1H2, R*prJnti of ll l»»u*l Ivl'ltbM lt> mmibm 
Proffatni - Him* and Tip* . Major arlicla* - Ntwi - Ktvl*wi - 
Cnmnmmtan/. 
PLUS mambaxi rikacaum tthtmi PLUS mamlwi' aottwaya library 

Apr* tuirr: 3D N^hi* and C*o**a*. fc*pgn Land**, tf*p*t and $D SuKae* Pirn arUcIn 

on Upflf»*na to Mod* B. Matm« Sound., anil Oparating Sr»T*rn C*8» 

M#> Ufu* : CKptm, BoirOw. Chonft, SvkH tni mo*». 

Pl«( vudvi on a>«piwct, Wirtrf G*mM Prowimi. *M Unnfl (h* A»»*mtr* 

JW (lur Ihwiip. Mni Wojo rVootvW. PoJfB*"- lAn wttdn cm Upgndne, Thw 

Uhm Pon. TV hi «nd Monimr Hvrim, G'*pf»ci C*n II. Upr* A«**rr<J>r H.^ti. 

Sir^ciuni^j ■> BBC Basic, pan BBC Bl*ji 

Ju<iy Hmm US p*uw'i Inradan amj patchwork prograrta: fn Iry flSC caaaana Bugx. 

Mofla 7 bdand. Uaah d*Aha K«y*. SorMnn iwwvn. Hiflti m paphta prnlovl, 

nS423r*a*n ft*. 

£ap**mhar Htu* Gmw pr^ramal H^h«.,' Lv**i. Hangmari, pmi Mm># taaren 

program. An**, an 4*bvsa<n3 pnagram, i Safa Vaofiar, naw Uaar 9wd». arraca. 

ce*:«g ao<» movnig muhictfDwr thwactar*. 4t>a«; »"S >*>• B«*6 tdati on totemnnfl and 

thadiflCJ, Acotn't ROM laplacainanr cKangw pJui ffftteh nuM*. 

dctobar /raw Pmsflram tuiuitt aaan airaek. calandat ganarasni , Urvon Jac*, mawy 

dhplay uiAny. An**** on dattugacng, Improving t*v datwiior, *c«n piaai raiaiaa on 

0,8 l.J «« II B«k lfi« Kib* and Ham) utDC*«*q« opf»n*. a na« ww Ipr «• 

*JH«'a»iCmJ uMn «i'!wi't ranawt 



Membership 

6 months €4.90, 1 year C8.90 

Send Cl. 00 and A4 SAE 

for sample 

Ovflrsaei 1 year only: 

Europa £1600. Middle East £18.00 

American & Africa £20.00. 

Other countries £22.00. 



Make cheques to 
BEEBUG 

and sand to 

BEEBUG, Dept 4, 
374 Wandsworth Rd., 
London. SW8 4TE 
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\JT I VYKMK 

f From Scotland s Capital comes oualily software for the 

ZX Spectrum, VIC 20 & now also Dragon 32 



The Quest 

148 K - Spectrum; Df*gorv 32) 

I On.' ut Hie moil exciting adventure 
)>if«i eunenlly dvaitdhiel Fight your 
uway into the depths of Ihe complex in 
your Quest lor thr Holy <*r*l. Discover 
Gold and Preciuui stonn, byy *eaoons 
.irid MnMjit wares from 4 irafJet Battle 
with one of I he nwiy Monsters. Up 10 
liiOO locations may he. Marched in the 
rourv* nl 4 (Kirne, Full wund elleeti and 
4,iuc game' facility. Only f 5 00 

Star Trek 



urD Star lighter 

|48«t - Spectrum; IfiK - VIC 30; Dragon 331 Mfi|j , -.„,. 
Make your way through the under V ipecirumi 



ground kitviiynih m your t*Jich lor ihe 
lit ended Orb, which you must destroy. 
Encounter iimhv Monsters, discover 
lii'Mwi and iry to rpmemher your 
route to thai you can get oui again. Full 
sound el lee 11 and mm game facility. 

Only f&.GQ 
NEW«3DM»ie 



V .' _, _ m MSK -Spec hum; Dragon 331 

wvr- game facility. Only ffiQQ . 

txriiirir) 3 DiftipniLinn.il M.1/0 Gumri 

* Search rot the 3 LiimiI<hi. nvanwes, ine« 

(1BK Spec Hum; 8 K - VIC 20: Dragon 32) m>k(1 youP A ,, ¥ u„t, lo , llt . ,.,„ Timr 

liw thr < . .' my From the KtingofK tising, younell with ihe Oiv Scm-vh Clock 



All action, lull colour, graphic machine 
code, Spacebanlt with devmi.it mg 
explosion 1. On screen scoring and high 
score kepi The longer you survive the 
more difficult n becomes. Only £5.00 
Games Pack (Unenpandmi VIC ?0I 
Mian * Ftcvid Race ' 
Ttie I '.kind * Foniiififi * 

ouiy r&oo • 



ytxii rapid lira ptuneri and photon 
iriiiH'iiii-, Aumnuitc shnri range scan, 
Gal.ixy m.ip ,md Stai lutes. 
Full sou ml plfeci-. .mo 10 levels id 
.hllicullyi Only f!»,0O 



yOunell with thr On Scirvn Cinch 
Bui Givr.nr the treasures era n 
iiiw.iv '" ■ hr same loceitom 

Only C& 00 

Ijc.ili 1 . A111.H iivr Discounts 
5|M>< !ilki> A VIC /0 lantp, •>•■■ 




ALL ORDERS DESPATCHED BV RETURN w.wi«l 25% Fh.yaii..<* p.ihi 






Aggro* 



Po*iCc*_ 



Al 



PlP« VAT 
IMPACT SOfTWkFK 

TO angora Anixi* 

EOMSia^OH ehucsw 



TK*Oue*tlC«O0(a JO Mjzclf5 0Cl □] 
OrbtC&OO) Q SUr'^tertooOl D 

'.•.. T...hii ^ <oq* a o«mpiPK*<f»oo)QJ 

*Smsc SUHe m.ie*l»e type ___ 



ENTER THE SUPER JRS 

ZX SOFTWARE COMPETITION AND 

WIN £250 PLUS 

A 14 COLOUR TV 

Your original ZX8 1 or SPECTRUM program could wm the fmt 
prwe erf £250 and a 14* colour TV . the second prize Of £ r 50, or 
one Of the thr ee third prizes of a JRS 64K RAM Pack 



PLUS 



a s u bst antial cash payment for the distribution rights to your 
game Oy JFK [even if you don't win a prize. JWS may Mill offer to 
Duy your program, providing it meets with the high standards 
requrredl All entires must be received by February 28th 
Wirrvrs wtii be notified by past by March 3 1 st and result' 
be published in the May issues of Sinclair User and 
Your Computers. 

All programs submitted must oe accompanied r>y an official 
emry term, available from JftS Software, which contains full 
details of the rules and conditions erf the competition 

Fill m the coupon below and post it today for your official 
entry form, including a large stamped addressed enwetape 



Please rush me by earnest post 
□ Contention Entry Form Q New 1 983 Catalogue 
• .i .*rj(jnjpfi.«r 

Name .„ , , — — . 

Address 

Age 





From Warp 
Factor Eight 



Lift-off into 




'83 with HI-STAK 

• makes your computing easier. Inter, 
more reliable. ,&ii onheusling and simply 
more « nipyqbie. 

• angles ytKii computer nually Id |h« 
correct ergonorriic p&silion lor the most 
efficient keyboard operaiion 

■ p» ov.des extra v«n| I la Hon Ipr hot ZX& 1 I 
end Specif urns 

• instantly applied 

• styled for S3, adds that proieesjorui too* 
to your ««i up 

• precision injacinon moulded in qualilv 
ASS, nun scr.itch - nun flip bese 



ZX81 

SPECTRUM 

VIC20 

TRSBO 

NEW BRAIN 

JUPITER ACE 

Etc 



Order form. Please send m 
set}. I enclos* cheque /P.O. foi. 



I STAK set|s)tai £ 3 95 pet 



Name 



Addrasi 



Postcode 



To Warp Factor Eight, Oapt YC 

6 Pelham Road, Braughmg, Ware. Harts SGI t 2GU 
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/WORLD'S SMALLEST COMPUTER 
r SYSTEM? 



£99.95 



BlMM r>oct« CctpovIw - A* Boot S-<r* Syilim 
Me*« eowmrfui itwi poct«t oampiiitn mTng uc ■•» nunc* *t much 

Sharp PC- 1251 Computer r"7Q OR 

Pius FREE CIO soft ware voucher LVi7. J*J 

CE 125 Printer/ Micro 
Cassette 

Plus F R EE C 1 software vouc rw r 
Custom made for Sales Executives. Ideal for Engineers 
and Hobbyists, or as s starter computer that grows into 
a powerful . reliable system. 

PC- 1251 Massive memory: 4-2K RAM |3?K osefJ 
and 24K ROM for extended BASIC, including DIM. 
STRING and INKEYS. Up to IB programs stored in 
memory at once, each with its own execute key, plus 
reserve mode for frequently used commands. One- 
touch mode selector for Reserve/ Prog ram /Run. Full 
range of math and science (unctions, QWERTY 
keyboard, 24 digit dot matrix display Auto power-off, 
with memory protuction 

CE-125. Half the size of this page and Jess than 1 inch 
thick! 

24 character thermal printing of data, computation 
results, programs, etc. integral micro cassette recorder 
for error-free saving; loading, plus built-in interface 
for standard cassette recorder. Will run existing 
PC- 1211 software but many times faster! Powered by 
rechargeable NiCad batteries, or mains adaptor 
(supplied). 

MtCROL AND SHARP SOFTWARE AVAILABLE SOON 
SEND FOB DETAILS 




S»»i*ti Prtca FITS 40 
chiding VAT ■nd FREE (.20 tofcww* vouclw 

MMOffcm 
PC TJSt t» - X» • 9.«rt*n %\ <6 . 1, *. . .} 9 |Mft| W«*I I IK Mcw> 

C£-126 Hft-t»»ammi».t'16.5J.a.M.3rin^hi Wi^t 460fl ir. Jib; 



SHARP PC-1500 COLOUR COMPUTER 
The world's most powerful pocket computer? 

PRICES, Including VAT *nd Ffltt wttww* vwcher 

PC- 1 500 Podurt Compu Mr friui f 20 software voucher f I SB .96 

CE 1 50 Colour Pirnlm, Cwwrttt interface pkn £20 Irtwchr* £149.96 

CE l568KftAM£np»nwjriModuteplu*ft0tf(wchcf f 79.96 

CE 1W8KRAM ROMvwiti baflwvtwefcup * flQwucrwi £89,96 

CE IS2 Custom CMtttbiftKordarphja IS vouchor C3996 

CE 1 53 1 40 k try- So»T*«wBo«id(Mu»f 10 voucher t79.96 

CE 1S8RS 232Clfi!*rf*c*p*u*E20 vouch* E149 96 

SOFTWARE ACCESSORY UST ON REQUEST 



PRICES «rtu* VAT, PfrP Off** » 
K*i*t< «D iwtti t iili tv 5m C**qu«. 
f* O . at pho« irtwr tt**l c*rd no 10 



^ 



KM 



MAIL 
ORDER 



Dept YC, 38 Burleigh St 
Cambridge CB1 IDG 
Telephone: 0223 312453 



ZX81 SPECTRUM DRAGON TANDY BBC 



16K 



16/48 



LEVEL 2 



A/B 



ADVENTURE 

Over 200 places to explore in this machine code game using 
I advanced data compression techniques. 
* No random elements — you will need skill, cunning and a 
sen$e of humour as you explore caves, forest and castles. 
I* Evade ruthless pursuers and overcome a host of obstacles. 

Multiple word commands and single letter abbreviations. 



AWARI 



* The ancient African game of logic. It take) 2 minutes to learn 
the rules but far longer to master the tact; 

" Select the 'Goat-herd' level of play and it's an addictive game 
for children (8 + ) (hat exercises their minds — not their laser 
fingers. 

* Select the "Witch-doctor* level and it's a threat to your 
sanity. We haven't beaten it and we wrote it! 



£1000 IN PRIZES 



FANTASTIC VOYAGE 
(ZX81 16K ONLY) 

This real -lime graphics simulation set inside the human body 
was written by a lecturer in anatomy. You arc injected into the 
blood stream in your miniature submarine Navigate the 
arteries, veins and heart to the brain, where a blood clot must 
be destroyed. Features a real vasular map. You will be 
attacked by lymphocytes which must be destroyed using 
arcade game type graphics. Everything you do uses up 
precious energy. Three display formats — a lateral and frontal 
body scan plus blood vessel name, a close-up scan and a laser- 
sighl for fighting lymphocytes. 



"• Buy both Awari and Adventure and enter the 'Foilkade 
Challenge' competition. Details with cassette or send SAE, 



FOILKADE LTD 



DEPT. PR9 

66 LITTLEDEAN, 

YATE 

BRISTOL BSH 4UQ 

A II. (,AMKS £5.45 K\( H. 
(ANY MIX. 1NC1.1 MVt 



2 FOR £9,95. J HiK £13.95 
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THE FLEXIBLE COMPUTER SYSTEM FOR THE FUTURE 




How can Tangerine promise you a 
professional computer (or only £99 95 ^ 
Because, unlike most computer builders, 
we nave deigned the U-LA ourselves 



This makes the OR1C- i substantially more 
reliable and versatile to work with and 
what's more, al £99,95, you get a 
professional system well beiow the pnce of 



ORJC-1 



K9 Ej^rS 



— t 



I ■ 1 I 

j 1 1 IB] <W< >w 






iPtaftwaaoweSdiyafofdfttafy) SubjaCl 1<1 iv*U*bJ«Ty ^ 

Order your ORIC-1 direct from the designers 

8Y POST; You can pay by cheque, poslal BY PHONE: Just ring our telesales number 
order, ACCESS - BARCLAYCARD-VISA ELY (0353} 2271 Z2/3/4 



1 endtt* <i Orttjum/p Q payable to TAMQERME 

CCK^PUTEH SYSTEMS LTD R*£ 

flaaae chw ge my AoctWs Barcjaycam, Vob No 



all leading manufacturers. 

We can give you prompt service, quality, 
reliability and full techn«al backup: The 
OfffC Computer System will guarantee you 
that and more: 

• 8 colour graphic display {8 foreground + 8 

background) 

• 40 character by 28 line colour text display 

• High resolution graphics (240/200 pixels) 
240 across screen, 200 down 

• 96 User defined graphics symbols 

• Microsoft BASIC software 

• 6 octaves of music with Hi-Fi output and 
4 preset sound effects - Shoot, Explode, 
Ping. Zap 

• Centronics printer interface {compatible 
with a whole range of Standard printers) 

• Optional Communications Modem 
tallowing access to 200,000 pages ot 
Preste! and direct link with other computers) 

• Typewriter style keyboard 

• Professionally written user manual by 
we II -known computer authors 

One Owner Magazine included with each 
ORIC i purchased 

• Tan-Forth supplied free with every mail 
order 48K Model 

• Extended Basic (BBC etc) available soon 

• Full range of business and leisure software 
commg shortly. 



Iwn 



I Oty | Price he VAT | TqCbJ 



Address 



ORtC-l S6KRAM 



CWC-1 48KHAM 



J L 



1 



I I gieaas | 



CHCComimrtcBtiOTOModwTi £7900 ) 



tycurequfta VAT r«*ipipie«e ft* □ PtoHMwxlmBaMOTtourfirocfturB U 

r*NGETW* COMPUTE SYSTEMS LTD 3C»ubM»w».E>K C#mt»CS7INW 



OPICGrtBatUm/Kirmf&HTKimtn 



RaftigttfKlpicMffg 



£10.00 | 



I I ES9S I 



TOTAL £ 




NOW In Birmingham -the centre of Industrial Britain . . . 

Midland* 

gmputer 

^^ ■ M0* Personal computers 
'flmM Home computing 
WV ■ m Smell business systems 

Bingley Hall, Birmingham. 
April 28-30, 1983 




4 



Sponsored by 




and 



<3§£OTu@3 



This exhibition is the idea* showcase for companies 
who need to demonstrate their products to the fast 
expanding market for home and personal 
computers, small business systems and associated 
software. When you consider that the markets for 
personal computers are regional and that 
Birmingham has a developing computer awareness 
with a great deal of computer expertise in the area, 
you'll appreciate the need for The Midland 
Computer Fair The public has already 
demonstrated its appreciation of The Computer 
Fair in London by sheer volume of numbers. We 
know the success will continue in Birmingham, 

Persona? computers are pan of everyday life- 
Make Sure Your Computer Products And Services 
Are Seen At The Midland Computer Fair. 



For the full story contact the Exhibitions Manager, 
The Midland Computer Fair, J PC Exhibitions Lid, 
Surrey House, I Throwley Way Sutton, Surrey SM I 400 



Please contact me with further information about exhibiting at 
The Midland Computer Fair 

Name , 



Position in Company 

Company 

Address 




L 



lei 



^Midland 
(gmputer 

^falr~L 



j 
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FULLER MICRO SYSTEMS ADD STYLE, POWER, 
VERSATILITY AND FULL TYPEWRITER KEYBOARD 

" ZX81 AND ZX SPECTRUM! 



OPERATION 



w iU» 



feto 



FQ4$\ 



HQW 



runny 

YOURZX81 
INTO THIS 
FOR ONLY . . . 



ONLY 

95 



FULLER MEMORY EXPANSION - a massive 
boost for your ZX31 ! 

The basic ZX8 1 has only 1 K ol RAM - now you car* add op an 
enormous 16K with our FD 16K Memory Module FD tgK to 
mount on the back of ZX81 or Fuller Case. 

£24.95 (plus flOpp&M 



FD i&K to to inside Fuller Case, complete wtth RAM 

artantftf hnarrt £29,95 ipluSSOp p & PI 

F D 64 K to f it tnaide case find RAM adaptor board* £69.95 
FD 64K to mount on bach or 1X8) or FUU.ER CASE £64-95 




FULLER SOUND EXPANSION - a superb addition 
to your ZX Spectrum! 

Clear, dynamic sound effects will really enhance your enjoymenl 
of the new, e*citing programs available for I he sensational ZX 
Spectrum Our new Sound box comes complete with leads, 
volume control and loudspeaker. Just plug it <nlo your MIC input 
and it tits neatly onto the back of the Spectrum In a tough, plastic 
case 

JUST £6.95<plus8GppS P) 

MEW! Programmable Sound Generator - adds exciting new 
sounds to the Spectrum range 

ONLY £19.95 iplusSOppSp) 

STOP PRESS! 16K Spectrum owners - upgrade to 
48K w)th a Fuller Specirum Upgrade Pack - complete with 
tul I asse mbly instruct ions. £34. 95 ( Ine p & P) 

FULLER ZX Spectrum Software 

So little software is available (or she Specirum, you could count on 
Fuller to be one o! the fust' StartreK Flight Simulation and Death 
Star, all m attractively packaged cassette form 

£5.00 ; 



MICRO 
SYSTEMS 




Mail to: FULLER MICRO SYSTEMS. 

The ZX Centre. Sweeting Street, Liverpool 2. 

Telephone; 051-236 6109 



FULLER FD42 SYSTEM - The ideal 
Gift for ZX81 users! 

The 2X8" i$ easily Britain's be$l selling small compute', and now 
cosls an incredibly low £49.95, To celebrate this event we are 
ottering our equally popular FD42 system at an even lower price 
[than before! ft converts your ZX81 intoaslurdy, o*"ifi t\m 

[attractive and professional unit NOW ONLY t^y .95 

fwilh full Sized typewriter Keyboard (plus £2.50 p & PJ 

ITS EVEN CHEAPER IN KIT FORM! M . M 

FD42 Keyboard and Case Kit JUST £24.95 

(plus £2 50 

just £14.95 

rplusBQp pfipl 



FD42 Keyboard K I 



OR WHY NOT BUY A COMPLETE SYSTEM! 

If you are not lucky enough to already own a ZXfll. 

an FD42 System, including computer, from us and make an even 

bigger saving 1 ZX&i, FD42 Keyboard and Case wi|h power supply, 

reset switch, leads arxJ manual - True Value C 79.95. 

SPECIAL OFFER £69,95 "*" ^ 50 p B pi 



FULLER FD SYSTEM for 

ZX SPECTRUM 




Now. the famous FULLER keyboard and case unit has been 
adapted lor Britain's fastest selling colour computer- the amazing 
ZX Spectrum' it has the same high standard as the 2X81 unit a 
tough plastic case encloses the keyboard Spectrum PC.B. and 
power supply The Keyboard has 42 keys including all the 
Spectrum graphic characters printed on lo them, the full travel key 
switches have gold plated contacts and guaranteed life of 10* 

ITS SO EASY TO INSTALL! You simply unscrew the ZX PC.B 
from its case, screw it to the FD case, and plug in the keyboard 
No soldering c technical knowledge required 

£39. 95 iplus £2 60 p & p) 

£33. 95 plus £250 p & p> 



COMPLETE UNIT 
KIT FORM 



SPECTRUM MOTHERBOARD 

Fits inside the Fuller case, allowing expansion lo the ZX memory 

and 1/0 facilities 

2 SLOTS £1 5.95 (plus 80p P& P) 

3 SLOTS £ 1 9. 95 (Plus 30p p & p) 

SEPARATE SPECTRUM P.S.U, 

9 volts DCal 2 amps 

Mains either 1 lOv or 240v A.C 



£5.95 (Plus 80pp& pi 



Please supply the following items: 



' i: V 


Q ;ANI ■ v 


PRICt 


POSTAUL 


TOTAL 











































I enclose cheque/po □ 

Or, please debit my Access/ Barciaycard No . 

Mflmw 

Address ^^^^^^^^^^^^^^^^^^_ 



Please send me further details. I enclose SAE 



& 0* 
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*CORNATOM 



NEW 4K EPROM PLUGS STRAIGHT 

INTO UTILITY SOCKET FLASHING CURSOR 

1200.600,300 6AUO CASSETTE OPERATING SYSTEM 

VISIBLE AND AODI8LE INDICATION OF LOAD b SAVE 

Draw compi«K graphic shapes *t>\t> one »nsl;uetiQn 
using our special 'SHAPE' comn 

33 NEW COMMANDS 

draw shape number f^Bt X,Y 



SHAPE N XV 

BLOCK 

POINT 

FIND 

KEY 

ZERO 

SOMEN 

STOP 

STAG 

MC 

HENUMBEH 

AUTO 

DELETE 

VERIFY 

PACK 

TONE 



- draw brock of any size, any graphic mode 

- lesl if graphic pani sei or clear 
t?i gvn»ch contain a given jwnng 

sans keyboard for use m real time games 

- /wo ail basic variables 

- sei cursor to screen location !0 fa Sill 

- debugging pfuyjam command 
print strings in graphic modes 

- monitqr - memory change, He* & teatdump 

- including GOTOs and GOSUBs 

- automatic line numbering 

- delete block of program ime& 

- verify programs after recording on tape 

- removes non significant spaces 

- sound a note ol any duration and lone 

PLUS: HEAD-DATA. RESTORE. BSAVE,APPEND, TAPE 
BSTRG, CHAR, POP. VAR & BLEEP A 

Fili any size memory Atom 
Full Documentation included 



(toss 

Software 



NEW LOW PRICE £15.95 ALL INCLUSIVE 

RUSH YOUR ORDER TO: Ross Software 

44 Premier Avenue, Grays, Essex RM16 2SD 

Send El for documentation only 



Simonsoft 

Specialists in high quality 

software of the 

BBC Microcomputer Disassembler 
(Model A and B) 



Reveal the secrets of the BBC Microcomputer and those 
machine-code games with this full 6502 Disassembler Ideal 
for the beginne* and indispensable to the serious machine- 
code programmer. 

Features: 

• FULL Instructions supplied with the program 

• FIVE Modes, of operation from memory dump to full 
automatic disassembly 

• USEft Definable and automatic labelling of code and 
data 

• BUILT-IN Error checking to avoid disassembly to data 
areas 

• BUILT-IN Operating system Entry point labels 

• SAVE and LOAD facilities for dumping and recovery 
using tapes 

• HARD copy facility 

m EASY to use single key commands 

SBC Disassembler £6.95 

Price is fully inclusive and for a cassette program. 

Simonsoft 

Front Street, Topcliffe, IM. Yorks, Y07 3RJ 



DID YOU SOLVE THE RUBIC CUBE? 
THEN FOR A £1 00 PRIZE /A 

YOU MIGHT JUST CRACK THE ~ 

Eitch month m »[ihn<u ,hhj fjmuiul rum Pro|p«n w I U be .Jfrtrd by Omegi Software (or ihrnf peopttt who with to try their uill «nrf uulyilcal 

:nind banding i- . wi] I be t totrrd nn trwi irfU tool lh* *rcund morilrter JMUvtoWlng vomit twrlvv wnb al mml 10 

*alvr Ibr wiifcroa All enixti** *ti»uld liwnmliii! • hrti-f i|r*i npMon nf jrniriBin*i uicj for « lutut* Conundrum TtHrimtrv wh.li Ji cnuim tins 

COmcl M.ilUli<in loifrtbcr with the rtuMl pSi-h.ii it kir.i iot j In! . .-.(diiiifd by thr ranipwy'* SoltwiH Mill**- - - **n jiilM- 

1*1(100 All CcmuiMltum Progfum* will be [ .iwtinsFii ita-not -lohMhr prablf-mtn mttcd 

nn«lH*tcardin* «f»ilH *rm»lii(w with youi in ,| That* GCKnpaiilUini §» ruriefHffi tt>*mptoyM*ol tin- rlo 

•rr-winihrriik in liBdlrcdlp oMCKtitnt wtlh ir* acIIvIium No i^imrtandBnca Can ba caiaivd inW- «nd lb* dwUiDOJ <k ibo uimpaay 

M*IUW>T rwwfdlng all (Milan relating lo thew comprtittoni will be Hail, Winneri will bo r d th*w 

ruin*. Onlv Individual pufth)W«*r* of pfuatfcm; will be filar. 



Firms* send mi? an Alph.i Conundrum Program for □ ZX81 t6K-£6S0 D Spectrum I6K-G&50 D Vic 20-£6.50 O BBC B-C6.50 
for which 1 enclose my chequi; jxjstal order for f made jMVrible to Cambridge Hesesrch. 

Name Cambridge Research 

Address , Chesterton Mill. French's Road 

~ CAMBRIDGE CB4 3NP England 



1 46 ^OUR COMPyT ER. FCBfiyAft V t &S 3 



DAMS BUSINESS COMPUTERS 

Not Simply a Computer Dealer 



VIC/ 
COMMODORE 

64 IEEE 
CARTRIDGE 



A breakthrough for all 
VIC/64 users, The DAMS IEEE 
is a simple, ptug-in 
Cartridge interface which slots 
Into the back of your VIC/64 
and {inks it to disk drives, 
language packs, printers 
and other peripherals 
Run several VIC/64's. 
from one disk drive. 



£49.95 

+ VAT. 

(Price Including VAT. £57.44). 




VIC/COMMODORE 64 
RAM N ROM BOARD 

Doubles the memory capacity of your VIC/64 and gives you the 
feciikty to frt extra (unctions (VIC AID, VIC MON etc). 
Comes complete with specially designed cover, 

£22.95 + VAX (Price inc. VAT. £2639). 

> DAMS BUSINESS 
&J COMPUTERS LIMITED 

GORES ROAD. 

KIRKBY INDUSTRIAL ESTATE, 
KERKBV NEAR LIVERPOOL 133 7UA. 
Vg^ TEL: 051-548 7111 

' CREDIT CARD TELEPHONE ORDERS 
.<** WELCOME (Normal Office Hours) ^ B 




V D£AI£R ENQUIRES WELCOME 

Send your business an d and r*eeiw ouj dcaict foci-prck MOW 1 
12 month* puts ft labour guarantee on all product*. 



CLEAR-VIEW 

ANTI-GIARE SCREEN 

This exciting new product front DAMS is the answer to eye 
fatigue, headaches and migraine - symptoms regularly 
encountered by VDU operators. The Gear- View 1 
screen can be filled in seconds to most leading 
brands of computer 

monitors or 
microcomputer 
screens, and 
tmmediatcjy 
reduces unwanted 
glare and 
reflection to 
a minimum. 
Suitable for use 
with mono or 
colour displays. 

op to 12 £ 19.95 4* VAX (Price inc. VAT £2294) 

13" to 20 £24.95 + VAX (Price inc. VAT. £28-69). 

20 and larger by special order. 

(Leaflet available on request with fuil technical specification). 




VIC AID 



Commodore 64 
version available now) 

Vic Aid is a chip which slots easily into the DAMS 

RAM 'N ROM Board and offers two sets of Utilities in one for 

the keen programmer; 

Programmers Tool Kit 

Gives extra commands: Auto. Number. Help, 

Delete, Change. Trace, Step. Light Pea Break etc 

Machine Code Monitor 

Gives Save, Memory. Display. Load, Verily etc 

(similar to TIM on PET). 

£19.95 + VAX (Price inc VAT. £22.94). 

ff (V/lff ■IVT Commodore 64 

VlV 4 VI V/ IV version available now! 
Another fine product to enchance the machine - code 
capabilities of the VIC V1CMON is the ultimate programming 
aid, incorporating; Assembler, Dissassembler, fiH, Re-Locate, 
Identify. Exchange, Compare, Printing etc. 
Slots into the DAMS RAM'N ROM board or similar, 

£19.95 + VAX (Price inc VAT. £22.94). 
Please send me the following items 



] endose cheque/ P.O. OR please debit my: 
Access No, 



Sardaycard No. 

Name 

Address 



.Tel: 



(Phces tfiii p.p; 



vni<u 
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Britain*b| 





N Your chance to 
promote your 
products and 
services at 
Britain's No. 1 
Micro Show 



Whatever branch of the business you're in- 
manufacturing or supplying: 
microcomputers, peripherals, associated 
accessories, software, books, video games- 
you need The Computer Fair. 

This year the show will be bigger, open for 
four days- including a special 
Businessman's preview on the first day - and 
will be staged in a much larger area. Hits of 
last year- the Sinclair Village, Club Avenue 



and the Micro Mouse Contest - will again be 
featured at The Computer Fair 'S3. 

Last year 38,432 people passed through the 
tumstiies in only three days -this year rs 
going to be an even greater success. 
Complete and return the coupon below for 
further information. 

Return to: The Exhibition Manager, 
The Computer Fair, IPC Exhibitions Ltd, 
Surrey House, 1 Throwley Way, Sutton, 
Surrey SMI 4 (XL 



(gmputer 
fair==c 



Please contact me with fata/Is about exhibiting at The Computer Fetr 
NAME 



POSITION IN COMPANY 

COMPANY 

ADDRESS 



TEL 
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Uictsgraph 



plot uiindoiij. 



An essential aid to 311 computer owners win Plot. Draw, Draw to 
a plotted co-ordinate, and medium 'high resolution graphic 
capabilities. DICTAGRAPH gives you a fully adjustable window 
Irom plot 0.0 to plot 320. 200. 

Higher resolution is possible by simple rmjlriphcetion X2, etc , or 
reduction by division. Plot 0.0 in each corner to suit your 
requirement. 

Place your drawing, tracing diagram etc.. on a tingle sheet or 
paper and positron in the VlCTAGRAPH. AMD you are ready to 
plot all Ihe points quickly using the movable window AND easy to 
read scale. 

Made from high quality plastic sheets, XT' * 12" appro*. 

Ideal lor multi-graphic resolution computers such as Aian etc, Not 
suitable lor Spectrum. 

Total price £7,00. Cheques payable to: V*cta Ceramics and 
Crossed. SAE for Details. UK only. 

VICTA CERAMICS 

6a BOW STREET, RUGELEY 

STAFFS WS15 2BT. 



Self Adhesive 
Cassette Labels 

*Ar ON ROLLS OR SHEETS 

if IDEAL FOR USE IN TYPEWRITERS 

^ A BOON TO SOFTWARE PRODUCERS 

^ CAN BE PRINTED WITH CLUB OR 

COMPANY LOGO OR SYMBOL 



CASSETTE CASSIS ON SHEETS 



too LibKt Ota 

2QQLJM* f6.0O 

a»Lab*(* CBS 

WLjfceto no 00 

sootJiMi* moo 



cassette labels on boils 

IComptata wttri tractor laod parioratara 
io *Hew uf* In mw romputw pfiftwal 



Squara o» round andad cantra t 
MnmumorOvrSOQlabvfc 

900 LaM* CH.OQ 
1000 LabA £20 00. 
2000Lab«H £36 00 



AJ pncai inciuda VAT and potlao* packing 
Good dwttwm for Ivt/m qu*ntrB«a 
nu n lend 1 4 W p ttarnp tor p r in ti ng pnca tali ar 




Unit A4 

Eurolink Ind Estate 

Srttingboume 

Kent MEM 3RN 

Sittingbourne (0796f 28425 



C JE B® 3 

laai« fcaflaj ■_• SPECIALISTS 

microcomputers 

VA T mctudatt wtmt apo/tcaMr 

QUALITY DISK DRIVES 

S«ngiadrrv««>tTa£ktNVaiidfdl . tOOfc iTQOOO 

Du«driva«rircdidiMblaud«d2-?0r> HMK 

At dnvat f cnod with own PSU for rekit 
and mtdudt connacfmg c*bk*t and utittiai d«k 
Dafcwv M 00 

SOFTWARE FOR THE BBC MICRO 

MI55(L( CONTROL tha fini *nplameniU[mn on Ihi 

8BCM<'oof tbapooulai wcadvpoma. iSttl fS 00 

MAZE MAM an auftwitic who ol tnt papular 

arcadagami.llcK' 16OO 

BALLOONS i highV <y.a*i»i ount ln»t aoon bacama> 

conipu'vv* trittvn. I3SK) tfl 00 

DIS5A55EVHLEH Ihe manxxv dump rouime Midudai 

ncrolhwb*c**>m«my>f*c**V (TBKJ . f S 00 

MISSILE CONTROL. MAZE MAN If BALLOONS 
Laa 1Ha Keyboard Of Joyatici* tor eoniio* 

30+ PROGRAMS FOR 
THE BBC MICROCOMPUTER 

Th* Boo*, containa program Mng*. wi h oiptaAatioT* Et 

rip* on ufMa th» BBC Micro 

GAMES UTIIITIES GRAPHICS & MUStC 

Mom program* ** run on ModaTi A fa e 

Edirri oy CJ Eu*f*. wtiout Author*. 

A pur ot eianni i wxK *t it« program* « i n l i bli. 

BOOK £5.00 
B0K ft CASSETTE SET £9.00 

LEADS 

Th* BBC Micro com** without * chhim toad 
7Pm Dm ra ? • 3 5mm & 1 • J Vrm mn^Kln. 14 0* 

7Pwt DM to BPm Dm & 2 Srwn rnrtaTKt f 4 00 

7Pin DM lo 7P*i Dm CI 00 

7Pm Dm PLUGS two Io £0,65 

fiPIn Din PLUGS !(Of RGBwotal Tvra lor ft) « 

5Pin Din PlUGSttGTJ for RS222S T**. For fO 66 

HS423 TO RS423 1S9C M^'.d 10 BflC Mtroi 
T*o nyi'rtt c«Oi« C* 00 P*i» rmrt'* cab's f& 00 

TELEVISIONM0N1TOR LEADS 
hi range available 

Ptwrw{A^loC^«x'wit^highqwairr«'C«Ol*3M«rrM f3 00 

BNCPfe0lDBNCPk» fj.10 

BNC Piuu Id Phono Aug 

II si But Mcrota Rtdiltubon TVRMl . £3 JO 

PRINTER CABLES 

iaClo3Bv^a^Oanirof«ctTvp« eo n n a c wi f 17 EC 

BSCw2&iMttDTirptCF«u«ittmltRS232l f 9 50 

BBC w40*m odoi c o nmct oi tC ont roni ct 7391 £2000 

TORCH io36*f*¥C«nnon *t T»p* O Oft"a j io i £30 00 



BLANK CJO COMPUTER CASSETTES 

Tan lot H 50 

II Way D Typa Ptug With Covar Q 76 
Convutf grapblu <le*gn w* 100 inwrtt f * 03 



UPGRADE KITS 



RAMUPGflAOEiM0n>> 
KIT*P»lftti»&I.OPeHl 
KITBAntfbgutPDri 
KIT C Sin* I OtiflGB 
KIT D Eitwnwxi Bmi Tutw 
FwU Upgrao* M 

A* CfxrfwnmH ful «pKilicatem 



£23 00 

:'9 a 

(BOO 
C10 00 

nso 

t"S9 00 



STAR DPB480 PRINTER 
FRDM £250.00 INC VAT 

80CPS B0.96 13JCQLS 

BIOIflECHNAL LOGIC SEEKING 

THACTDft WlfH FRICTION FEED 

CSNTRON1CS :2l7 3&.E33otVAT-C250 00 

BS333 Ca3S00*E3S26VAT -L770 36 

H«h Rn CuplKi option to ahnv SeC Sciwn dum« 

nouoo/cao.00 

I.J4HH S£CUHlCOn MUVfRv FOft PfilHTfRS f»C0> 



VAT included wheie applicable 

S*r«t SAE lor full Pnc* U»i ot our u*g* r*ngt or tc 
POSTAGE Add 50p par ordar or aa itatad 



microcomputers 



0«3t (VCI » HCNRV AVE. RUSTlMOTCnV 
W SUSSEX BNtS ?P A 1090*21 •*? 



VOUR COMPUTER. FEBRUARY 1 9S3 1 49 



WANTED 



^300Q0©©QQQ00^ 



Programs for SPECTEUM, DEMON, ZK81, OttIC, 

A REWARD UP TO 

£2000 

TO BUY THE COPYRIGHT OR... 30/J ROYALTIES, 
....A FIXED AMOUNT PER TAPE WE SELL OR 

ANY COMBINATION OF THE ABOVE 

WHY GIVE THE PROGRAM TO US 
We are one of the fastest growing Software Houses in the country 

....Our Tape production is second to none. All our programs are 

now duplicated by DATA DUPLICATION SERVICES LTD.... 
A company set up with the sole purpose of tape duplication for 

the Home Computer Market. 

.... Our presentation is of the highest standard 

.... We not only sell our products nationally but in over 25 

countries worldwide. 

„„ We have the time and finance necessary to ensure your 
programs receive the attention and background necessary for 

truly effective marketing. 

£1000 Paid for best program using MCODER 

Personal Software Services 



452 St o ney Stanto n Roa d Coventry, CV6 5DG 
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money Subscribe NOW! 
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Now's the time to 
subscribe to Your 
Computer, Britain's 
biggest selling home 
computer magazine. Because 
as from the April issue we will be increasing the price 
to keep pace with rising production costs. 
Your Computer is fantastic value for money. The 
December issue consisted of 164 pages packed with 
computer and software reviews, a special games 
section with listings for all the major home computers, 
articles on writing programs yourself, three features just 
for ZX81 owners, and Response Frame — the page 
which answers your questions. All this, PLUS a free 
Flexidisc containing games for the ZX81 , Vic 20 and 
Sinclair Spectrum. The price? Only 60p. 
And that issue was typ>caf of the value which Your 
Computer readers have come to expect Rather than 
cutting down on editorial and on the lively presentation 
which makes Your Computer so readable we are 
dedicated to maintaining our editorial standards. But 
with production costs rising we can only maintain 
quality if we increase the price of the magazine. 
We know you'll think it worth paying the little extra 
we'll be asking because Your Computer will still be 
unrivalfed value for money. Meanwhile, a subscription 
taken out NOW at the old rate of only £8,00 for 12 
issues wid save you money throughout 1983 — and 
beyond? 

Just fill in the coupon and return it to us with your 
cheque or postal order for C8.00 payable to IPC 
Business Press. 



To: Subscription Manager, Your Computer, 

IPC Business Press IS&DJ Ltd., Oakfield House, 
Perrymount Road, Haywards Heath, Sussex 
RH163DH. 

I wish to save money by taking out a subscription to Your 
Computer at the current rate of £8.00 for 12 issues. My 
cheque/postal order for E8.00 is attached, 
Alternatively, please debit my Bar daycard/Access/ Diners 
Club/American Express* account. 
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'Pfease cfefere as appropriate 

Please start my subscription with effect from the: 
February 1 983 issue I Please tick appropriate box) 

March 1983 issue 
April 1983 issue □ 

Name 

Address . 
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Weekend courses in Sinclair Basic, starting February 

1983, IS hours of instruction from a qualified lecturer, 

Friday evening to Sunday evening. 

Luxurious 3- star Worcestershire Hotel, all rooms with 

bath and other facilities. '* 

£55.00 inclusive. 

GAINSBOROUGH HOUSE HOTEL 

Bewdley Hill. Kidderminster 

(0662* 7S4041 
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ZX-ar GRAPHICS board He 96 tm >un 

c_k*r tW™ up In 6* otWaVtM I ' mycnee) 
SAE, NuTcKnton >C*cun»l, t«! V<ug« 
Wood, Mtno* lw u , 

SPtCTftUM lllK'MluyM MoaM TOMBy 
•ddrctrw Eicttaig nam gwN Su&eifc 
graph*. .iou«d. OlG hot*., bury iwl»k 1/2 
t! K«e M KIWl! J«H O k» 
D Chamber*. 1? R*bum 
«>«W, Blackpool Una FV* *DV 1 J ■ 1 

Sjr Prooram r w 2x41 end Spee&utn 
Computer* DeAie*. of night ek* for every nrghl 
of the year Send 15 to M< J £ Coon***. 97 
Hg*v1*.t Roed. Coventry CVS 7*f eneodtor 
d*i*'i* st oilw »tfr(nv>>^e*i proo/em* 

Uon*y back guekentee 111 

BBC, MdOFTM Saw Pun* Utbty E«Tu 
larp*. pnntoul on two il mUi or punt kiic fun 

wrdin bui Hjowun mtiwl of aero** iM £7 
Al*j M230K Armoured rnwaion Gripping 

rk, on* i»* hoaai Sound, good graphic*. 
Sen**** Sofai**. 19 Nemtov Lane. 
Bremley. Leedt 13 LSI 3 ZAL 6 1 

MZBOAK Bui rm Game* Program* from 
£*. Copwr E* $**>* . fl?, Co* t#fvr fli 
Word Prrxeew f8 Li»l* SAE DCS. 38 
South Pared*. 6>*nh«H Stockport 4. 1 

TEACHER? Spactmm owner? Lua your 
metlvn*. Mart tape* on rjmlM Clet* fart. 

Vear »it Sort tipiMbtKOr Input mark*. 
CWWH In percanw.. grade* rank*-. Giapfi 
mutt* "Z" icwh tor clear oornpantpn 
Maam »i*™i»rttd*vwtxjn» C* SO k» caeeatM 
and net** ^iiiai. t Thompeon (toed. Bohon 
T«t: l«2H> 4U07. 15 s 



SPECTRUM 

Arcadn Gnmei for 16 48K 
Sinclair Spectrum 

PUM . - 6*H« than in* reel HMt 
SPACE iNvADfflS - Area** *n*a 



CAR 8ACE - Race 1 computer 

coniroaed cm - on acraan com 
SPACE FIGHTER P,k*>e»ewew 
DESTROYER - Anac* br aUbnwew 



TfMPS — Control figum* mo . amant 

and rook** 

TANK BATTtE - Compum contra 



At 12*9 * p&p JDp 

WINTfftS LTD . 24 SWAN NINO TOM 
CLOSE. CANTLET. DONCASTER 

IM 



EX OWWM MM. ami weft mi 
2X4i w Spacm** w. are ■****« 

■<pWi dI abnwwe ta S#ckar wBfc * 
auperb >*ne* el mmai eaawMa* to 0* 

DC41 — d Stwiivm W« niwht tart 
nn« aaim » •» ima to 4ml and iwi ica 

rptal ouaeti Igi wrj pmrlutar C« 

oiwan, vnv 14 400* jptaphoftf. wiaj far 
OtUjaHpM M-k > Am Oar. }4 Aqv 
C m cam. hadaat. KrtJ i, 1 



TEXAS T«. *A SOFTWARE tor 

machma. A grapna: warQama «*rft aw » H fl 
rJ«piav S'tratagy. tacrJca and dJHaranl !*>*» 
of akU at «m phw tf># cameurar o» anctnaf 
pOVar Yfapjamt' UMO (S 00 irK«j»r¥t 
Oarman Wnait and fotK ai • Romi Tha 
eannpuatr w* ***n tpaik il vm> ruv* ioaa<n 
llflTDlH Both 'or CB » ooii^r TX 
Sotiwtni. 109 AMouMaU, HhIq*, Eaact 

EM/1 



DRAGON 32 




SOFTWARE 




OuaVr, aattwaxi at aanaAla jtnen 




CHMpIkv & Spat* Aiiac. 


ri.ss 


Mataor Run & Brmn our 


PJS 


Ktuntod Mouse: 


f3 96 


Mlaw 


QJrJ 


MandArhwrvr* 


T3.9S 


FwtaJom c«rr 


H95 


DMfttthaa 


r*» 


GebanCavM 


f*.» 


M pneaa include &fp 




S«n)t<f to»eamphH*a*t 




APEX TRADING LTD. IVCD) 


114 Craajtani Crura Stujih 




BHgrn«n BN3 UB 




Tal Crlghion 102731 HIM 




Aecaaa/ Bavcla>«iri ac«api*d 




■tt 1 



2X>< H4KI card Irattii pro of an n) on cawairr 
* to K. aMraw MaeAmi cod* f*S0 
Cambyia Soffwara, HI KAfleft Avaniat. 
nhManariai 30 1 

TEXAS Tl» 4* SOFTWARE tor eumpuw 
with Eiianuad Banc rnorJuai BaltrMront and 
two dlnaf l«i «ti«n g*m«i H. u h: y 
taconHnandad {9 00 irnkima 
TX SofNwa. 109 AbbolfwaV. Hartow. (»a#> 

a/i 

Swan rtur wnwaniad wlowra rid SorTiMri 
(■cnanot dub. SAE to- iMuaj. UKiae 1$ 
Tur^aJ&wrwSrM^utJdfiGdGB »;'1 



WORTHWHILE PROGRAMS 

1AKZX91 *^*WlAJrrm 

FIRST AID MHhW |IW ?!**&** Of 

lan a*1 Tufry *eof*g Aaaa 13 t 

COMMUNICATOR «wta ESda. 

aamafSTMH*, varbal laporsnj, uaa eJ 
laatphnria Uaal lo« eutn and atout* 
M.9Baac3i Strwmaehna Chaojuaa/PO» 
to 

Matwo.rk CqmpulK Syilarm Lid 
3S Bamplon Road, lulon §a<J» 

9 1 



VIC&ZX81 

SOFTWARE 

£1.99 

»F*Cf FIGHTER 

A v>ac« dooTjofil »*nui»(or Tn» VIC 
man a> anneaa^ rnacnvw coop anal nr 
raa «k Tnt ZXSt • raal •time wcKon ■> n 

mtm, 

ASTRO SLtO 

P aaafjJ UOUaT tiaaa4 'afVOUOK tfta> jHaaSaadi BBalDai 

canyon - wain maclana cod* tor r pw tf 
Th**» proa n m* ir* tor una<aarK»arj ViC 
»t and 16K ZX4t« 

vie unnotDi 

100% machine coda with iruulT. 

rrrearttiat* <tK*ie»a bahi, arc, nc Fw 

vic»o*«> 

All «TDBr*|ii» 0" C»**Tla/ ■' ma 

iniradunwy pne* oi tl I) each jplua 
tOppJfp pay ordarl. PtoM* H*M ZXJ1 0* 
VIC, and mandon Vow Csmoviar 

Menarrfe wnan stamno 

ahcadia sorrvvAfii 

FTIIEPOST. 5w#™a*. 5*3 «S 

23 I 



ORAGOW GAMES 

Th>»a fail mowing ARCADE »tiraj 
wrinan* maefananodatoi vouc Wl AGON 
SNAKES Tr« onh. w»Y US M Tnam la 
aAgot tnam «i tha haad Yewr man ma> 
movt *nrwm»r« in cha laraax. SnaMa 
anlar era il i an*, it you don'l kjl K 
duaijy *notn*r ** anier Up » U 
tnjkat it ona time Irf you live that tang I 
Fara#»«e aound and giapPan. 
LANDER L*nd |w RS*« c**»1 on #n* «* 
rh* Binding pad* (tcora dapandi on 
cfxHen D*d' High iaa«Ai««ri pctura of 
craft and lunar eurf aea Very enpreaarve 
BaWaW 

INVADERS Tm ord tovwrlt* Fwtr'a* 
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dunOQ Auoun <n ■ bttmiM country 
hOw»* 

P ata i a : Th* Nook. Sack Larw. Litita 
A«*i«BH)fi. k *«•»•«. NonFiami NNI4 
•AM 

*) 1 



IRSRO - VIOIOSENlE 
SOFTWARE 







yjl ' *" 


* 




tr'T^YT^ 


Li 


Hi; 



W« otter 1 gt%ll talfrcticMv of gamai and 

utaMf Front marry iMflt n a taftwara 
routn ft raducad pncat 41 a iprc*< 
fl*N«. lb «i*nHtiKi you to our ima, 
*» am jrvog *wi» m* arnoat. a 
iOH w aa pact win a tupa> wanary of Sfl 
ltd axtop D fog>mm*t on .1. and at tor 
V+r " »'" Do not mt» euli Sand for 
yow AuaiiMd eatatogua tuoj> 

iw*-ia 

SPARTAN SOFTWARE 

DEPARTMENT VC 

I CoHwiold Tarrac*. 



OktokmNerton, Own 



kMSfl 



JV1 



LE" wn*1*» Fang p-ooram fof 
«• A(iulic*r.«in» andant. 

faatwai ]>K Fu vf«Ug ta-rgtti Ma* uaw 

aaii rd a d tormra, warm, nu mmi i, inda*. 

tooojrti pnilar « 74 to Stun*. 8 Si. 

Andtayrt Avaftua. But* art . Oaottow 

Qattrtl 

Ellyt 



VICM uea «jl ■>• ««-■« M.naf.«M. 
ftaoVBua*. Sni**, 5b«i. Stand* J*ty. 
Man. AvadaUn from 0, Poytrtar o fiorrowdaia 
QoM Whuafow Crarva fl JO f» r l 

VK39 aaFirwan IaniHOc wahwft. For iptpa 
9*rm • 1*1 «k P*P D Spancar 230 
Lomprang* Avariua B tfc n gttan u ' 

PrMaua Software annpuntaa Cornrnodora 64 
pnjrmmmai. -kAjoVpo Pretaga ChaHanga 
ES <W, nana Lander 68 <» Bamaarw f? SO. 
S.A I Fot dabjaa at «haf pogiwnmai to 
PnMtial Sotr*ata. 9 GUaton Coun, Gtanga 
Bewd takng W5 EOF) taTf 



COMPUTER 
COVERS f* ^ 

• BBC (A&B) 

• DRAGON 32 

• VIC 20 & 64 



Proaan iimn aoulpmani tnjm dui w»i 
ok* o» eur intclHF, daognad »iit*i 



ManutaCAifad From a top quatty 

"IrlHf HI ■ COf^CMrMiHrMMy QCpQUf. 

Sand Chaquaf PO for □.» In pftp 

ALSO AVAILABUE 

Covers W alT pefiphetals to 

your dimensions 

• PUNTERS 

• hiOwTOFis 

• DISC DAkVES MX 

F^u a* Ht for * ouoMbcm 

J b 5 WALLACE. * BAP.N CLOSE. 
CREWKfflNE. SQMEflSET TAItHL 

V ^ 



HK WOiylPlCTFTUM 
MAhAOEUENT CAME! 
DALLAS. A uaww o' oJ nnjtoM&on «i 
T*un D*cwona a>i Faqutracf an pur 
rt aw a i y umoaatiOA*. iiwr itKjv*nan1 and 
u» at (riiajna Fig». anrjtfwI>u*Anoofbia( 
•orrrn. pfoduettvn Juitm ano p ^w hxa 
Cap rpu fjti war ih* Eu«<« Emptt? 
AIRLINE, rou tnuai daoidt on rrurntw of 
aMctah io opartta, loan and dial eoATtttla. 
whetfwr !4hjrw r.t*rt#r. awJ l«v«aj of 
tuffnifl and mafltanoa, 
AUTOCHEF to MO *« -m^t oagoliata 
tor laaaaa. dai.ida on nranu qncai, lanw or 
*»gat. ad-<w«K>fl and dnndandi «nrj lor* 
call MMtf* ,>l in*4|«n '■ ttu vi not 
•uGOaajftii you ** b« mad* to nrnqn* 

FOB THE EXPERT 
PRINT SHOP, Ai ownti o« a pnnBno 
comoany y«j hava Io daad* on nattWig . 
papar ««».* uuotition*. work acnaduto. 
fS.<B Ipi ona CI SO For any two. f 1> 00 
•o' thraa or tll.W for four. 



n-TcT land crtaai)* to Otpt V 
*-A-jF, ULanlonWay 
London SE3 7TL 



troai 



27* I 



SALE 



OftAGOH 33 GAMES 



STARTHEK ail nvoortr s-roh.nl 
Ch^ChCRS IchAdran'i oahgrnl 
10 OES^NEn lihaptagHora^ 
LUfJA LANDER i* cnaianaat . 
DRAQ0N5LAVIR llMuttSntW 
EHJ.Ofl 

S*f 1/ 50p rw Catatogya 
SAINT 6EOR0E SOFTVyAHE. Dwt 
73 Um Straat. LnrarpOol LT 



SALE 

raw 
□ so 

(S00 

'I 



YC. 
29 1 



Soactrum Chaaaaambajr h BHj tapaa f2 00 
aatft or IT SO togathar ate p6p. Sand 
:naau* PO ro HaMay, 44 Larmard Ftoad 
LonflOh SEJO 7LX 40 1 



StT/fWiT 

COMPUTER 



C lossif lecJ Rate i 

Linage 30r> per *ora IM In 1 S word*) - 

flrOpOyOhl* 

£m»oj aoWtrMn *nr»« eonrpaJor a> 

UK. .Ir-J -r, Bt OC* OFffl :'. 

oaaT^^ioari^ad^airMamwv ti... A/umdo/ 

DlSplOy - ratal &*f«ctMili»ecj 
OnolnMrlior 47 00 

ijtrnlnatwftanj tftlb 

St«lrvt4-moni Eft 50 

^f»lvaln»rfioni [e00 

Ootplrf adVarrraan ttrmiKl Cf t>» k* vr . > 

• ^araai»apry rajarva apace f > j>oon# 
■ ■ 

Method ol Payment 

C!Wfl«« 4*c, ihoiitd U« rr.o»j* pgryabla 
to IPC lunnau Press limilad and 
CroniKJ "fcCfl" I anelova h#f*arifh 

crK>au* p 01or 



PJ»ai« dfftnl my Acewti V«VQ So'CrOV 
f^jra Am«r>cor> i>pr«u DwmC;tutbtn« 

atbvtow 

i ! 

Posf io; 

©j1 oui '"• ord*r twm ono r*n>r> 

lagpiria* with your (orrutlerica Fo 

ClOH<Fi«Ct 0#«jart<naf>f four Cv«vpoa»r 

«!oo m M2 i 1 , OuOWom FtOuM, Th* 

auodronl. tatton Surl**-SM2 SAS 

(0l}o11ittSl 

I" 



CLASSIFIED 



ORDER FORM 



Please insert the following advertisement in Your Computer Classified Section 




No of Insertions TequiredPn Box No. required YES 



LINAGE 



£4.50 



£600 



£7.50 
£9 00 



£10.50 



£12.00 



£13.50 



£15.00 



NO 



I II I IIII HII I I O 



NAME m»aiam7A.a«wnart/ 
ACOKSS 



S1CF*ATURE 



Payment by credil card please state address card is registered 
Da Yrimetel.no 



THIS FORM SHOULD BE RETURNED BY JAN. 30 FOR MARCH ISSUE PUBLICATION 



3 



YOUR COMWTFR FEBRUARY 19B3 1S3 



I 




SPECTRUM. BBC SOFTWARE 

Son S**s SofueaOna 

Contaro Sam. Kan P*jt [Actvn gam** 
fruit Mici.nt i Hold and G**nt>i*; 
CwKtv Dw-o" *<» iG*m1 faedrtia*) 
Al trvaa on ■ ojuakrv cataene for an? 
Spwtrum C3 50 for BBC Modnl $ f4 W 

CrvqimWi to Seft Soil 

Cornoutaf $ofraiMf . 44 Waajnglon Straar, 

Long Eaton. rWRfiuham N6T0 4NG 

■VI 



ABC M*n> Graph** Pad Gr*ph«r» Satan. 
THH I .H SciRaA, uaar-dafirtaeJ Cafe, Com 
manda Guida. town Pno*: ("199 (An 66p 
tj&p iHvrrrw Con«UW Product! D*(M YC, 10 
Bartow Moor Ogn, Wortart, Roehdala L*n« 

Spectrum tu f f ^ H Iftrpry Waa*hp h*l irOft. 

5C* Try |KOO"l"vri» out bdor* you but' Sand 
mnv for Ifw »t»lm«* to Thomai 
WcOiMWfi . 2i BtswfeSifTK Gum. BH'Mori Mm, 
Unto S W J 

» I 

Umkirtb.* PtioVCaM^fci. ChitW-rTMowtur. 
Lunar Lander, Acuh) Ouaat. Seam. 747 

Smujejjor, Bau Fight**. T*n> Tiap. Tat, 
turn 1"1DOaii*»ioiPriiy»6«aoa4ei» 

SpKirvm ot /Kit i«k. Hobday Cam 

Comti##m)i Save tOCl Simply PW (ha 
town DfQtnpiMf input* t torn i-aval btechurtt, 

and up pop* tWiri pnea o>4rr Dxnwi Q Tru* 

uui wdMi A) core, inehrdtfw; a< Moan 
*tfu« C wil li and Inttrucijon Shan, Only 
f396 Z EXTRA IJGntanandOoaa Spanean 
Wood. Haadng. 

P B Haroan ttadmg n 2EXTRA, 17 
0e**k«M Com, 5p»««rs Wood, ****iO 
fIGMr-H lOTMrKWrT. 

4J/1 



SpKirum «K, /Ml 16K Bum* Cw> 

1 unreal rtrKwi w*fn> yOUT B U Ri f !■■ ■ ppnc 
Monthly Ihk«, ktcorna. Payments. VAT 
t*«*. Ek 5> w of i»l variation*. Trindt. 
Eaty to falow tcraan prompta, HttpM Input 
Ctm, f<g rnirtf>i ndaOad M ftom prayiou* 
yaara a pp punh v Monthly rawaa opuon f5 S6 

2 EXTRA 13 tyaanand Qott. Spancanv 
Weed, ftaedmo * 

41 | 

ZXSPECTftuM JO Cube. Do Pub* * Cuba. 
njvanga. and »*an ft • 6 • m lua JC r and in 
your merit** on taea. f * AS Hi 

AddVtn/a n. «r» oraprvc card parr* li atta in 
SttUm c#nJ*i tj 95 Mig a doda Safitfrar*. 
0*91 rCl. Ml VWWaRoKi Surion &)#•«. 



rV 



» 1 



MUSICSOFT 

ABC MrCRO SW A't 

6* rnuMC rjarnat af rnarnoty and oaaTaHCv- 
HuHfeolouf e/aphlca fur. lor 5 yaar otda 
y*l IriiWravng fo> |jradu«1««. Vanaol* 
1 teatf m%«b. Caaaatw and 



12 Faftwnate. Ampffu*. B«Oi 



3BM 



ZX SPECTRUM 

BACKGAMMON U«h macrMW cod* 
»m 9 ■acond JiMOonafr tmt, ptaytoRkial 

ruka». mwii any e l l M ill l u l 

IA8K or+r) (*&> 

ASSEMBLER At ZM orxcdai win 

iabaa, ten n a mu tftnr J P . CM l& (.0 
Any nuft*»r o* labaa. may bt oHd 
indude* ainy thackf. Option tor pralaf 
!«/tj>jl and <u» kiwrr nHruChonj 

I For lSKand4tH|i O.TS 

6AMES TAPE 1. 3 gam*,. •> w;h 
iMnaam ik« 4^ vVitti macMna .-Dd* 
*pr l#W paptoci and found Cpmpnaai 

Ika. Snafcapirtt and Figmar, 

i'o. INttridASMl f375 

■n tfUiinwD, is riiQniTi * Lino 
London NW3 1SN. 

67/1 



?JCR1 law load and i*f 4>* batar than 
normal (600, Amupng; SoftYwar *J, AaManO* 
I SaM. Maneftautri 

5J/1 

Acorn Atom ' Spaed- Man" 2.df. M mala n, 
I i(», Bound, Hlgbteon. Auto njn 
ramitia i* M tnumerlena S >>renH>, Alata 
Uri*. iKtian. Sovlhamultm 

Bl'1 
Spactrurn Sltd^a [HlfflH, B*Binn«n. 
Advaiwad. O aaeri CnMjvaa, PO • id M 
SiftS*. 236 6Vminoh»ni Rpad. Sunt?" 

Cotdhald, Waal Midlands 677 1EA 

m\ 

Juptar As*. Tm» rrwim yaima **ti* uaalul 
*pfd» *o» movuKj cnanciart around teiaan, 
rrrjmd^nyflaatc flpA^SA t '<» 
I CoRn*. Sthwura. Ham Ltn* 
Ebtaid GU8 6MG 

H/1 

To aavmcunn. rna4*ir*t and nM lanaaiiiat 
lor tra 4K Spacmon. Two lor CO »" 
RAGEft. ft SnanMOd Ruad, Wrt**don, 
London S.W l» 

VIC 20 Lunupandad) gamai Mjo* <«oil: 
&omba(, 8n>*kouT. r*bbVa». Ffonmr, Spaca 
ddbbtan. Bant ftobbar. All 6 for U « <nz 
bbp Fan dakvary. Irom: SiaraVar. J1 Hoyk 
ltd.. Horiffca W.rral 1*1 SAG 

ta/l 



16 '48k Soactrvim Poo* P'ooram CahvAiH* 
and pnna aipacud raautii - ttaauaniiaua 
lor parrnanan) racorda £4 96. c*»ttn' Cf> 
and CI?. O » 'D' 10 - pbtj f 1 40 Itapaa 
aajrl Twwty ta*na labaki f g aa MW 
HWman, 60 Campardtwir Stratt. Bath*, 
SuaaSi tN39»( 

SB,' I 



DRACiOnl 3S 50FTWARE. 



•ofnwara 



Irom O S6 Educational: & garm** Irgni CBS 
S A E appraoarod MfSTRY MAGIC lyti. TG 
Si Manjarat « Road B»dtod 60? «r 

BO.'l 

Soacrrum Gamaa Sal* Vantu» |? oarnaa In 
Jl. matCB. 3 cornpuhvva flamaa. wax [5 Tn* 
bt on on* ei t u n i tor *j>i n, 6ot*»f. 3} 
Qwddartp n Onva. Unawdrtl. Bun/, Lanci 

fi/t 

Family Traa PiDpram: Updata. Enqujry. 
$aaith, Riowa* on c*a*nii« Jpactm-n ASK 
C«9D, 7X81 1BK fSK> Stale «Mch 
Hrjrllh.rrn Sriipling Wlrmli Road 
BaaraaleA* RGJJ BSH 

BZ/1 

Aoam Anm. IS month, otd. )W am 1» 
AcJudng nta riara Jaad* and omw (40 
aotnuan wonh C3D0bu1 for quiet iaaj CIGO. 

TU Sta«<vii 9822*4 

wi 

Atom 12K RAM I2K ROM n*h nxflxa. BBC 
B«*it. PSy TliO Man.* namaa liarr or™ T*l 
0SZB 26*37 

H/1 

Taadt your cn*d to lai timt. cavm rnona* 
SpaCtrvm 1$X fS.SO for two fun progyam* on 

CiaHdl VaJfJ O^nTlCM&n, H^IWHpMW MCKAW , 

Inglaioh, CanMonn Lane*, LA4t 3AM 



Oragdrioarna* MCW. tombar. Hanaman, 0X0 
[An nthan. AJ for C3.9B W TINomaa 21 
Caanaon Coury. Caarph*r, Md u^HTponjan. 

N/1 







ADVERTISEMENT INDEX 








A 




D 




L 




Richard Sheperd 


4 


Abacus 


90 


JL Sofiwaiq 


n 


Laser Bug 


108 


Ro» Software 


146 


Acorn 


48 


DJRa&dmc 


32 


Learned Information 


36 






AddaKobra 


131 


DKTronrcs 


(2,13.26 


Leon Noel 


106 


s 




AF Software 


G2 


Dams Business 


147 


Lev*! 9 


87 


Salamander 


106 


AGF Harciwere 


91 


Downsway 


70 


Llamasoft 


78 


Severn Software 


107 


Amba 


72 






Lowe Electronics 


134,135 


Shards Software 


107 


Amber Conirote 


€3 


E 








Silica Shop 


53 


Amershsm Softwuf o 


14 


Earls Cou n Computer fair 1 48 


M 




Silver Soft Inaido Front Cover 


Antrog 


B2 


Econotech 


92 


M.ilvit 


70 


Simon Soft 


142 


Artie 


112 


Efcan 


B6 


Maplin 


6.7.66 


Sinclair Research 19. 20, 21, 22 


Audio Inside Back Cow 


Epson 


39 


M.C. Lothlorien 


92 


Sir Computer 


82 


Automaia 


140 






Melbourne House 


11.27 


Soften 


23 


Auloram 


116 


F 




Memoiech 


96,97 


Software Supermarket 


17 






Fern Leaf 


118 


Micro Mania 


104 


Stork Rose 


IS 


B 




Foi KM* 


142 


Micro Power 


44, 138 


Sunshine Pub 


75 


Back Issues 


13d 


Fuller De&an 


145 


MrCrogame 
Microgen 


78 


Superior Software 


91 


Basicare 


54 


Furlong 


67 


87 


Software Farm 


126.140 


Beebug 


140 






Microware London Ltd. 


78 


Software Library 


91 


BiPak 


96 


G 




Microware Leic, 


80 


Softwate Winter 


83 


Bibi Magrvctttca 


92 


GCC 


74 


Mrdlai>d Computer Fait 


144 


Swantay Electronics 


74 


Bridge Software 


78 


Gemini Marketing 


10 


MEdwich 


126 






Bristol Microfait 


142 


Gemini Software 


86 






T 




Buffer Micro 


94 






N 

National ZX Club 

Now Generation 




Tangerine 


143 


Bug Byto 
C 


136. 137 


H 

H b H Software 

Hilderbay 


107 
88 


16 
87 


Ttmpufl 

Timedflla 
Transform 


114 
74 
76 


Cabal Elect nc 


80 


Hisoft 


88 






Trojan 


48 


Cfllpac 


140 






O 








Cambridge Computer 


Store 72 


t 




One 


110, 111 






Cambridge Micro 


76 


UK Software 


41 


Oxford Computers 


72 


V 

V&HComp 
Victor Ceramics 
Video Software 
Visionstore 


107 

149 

86 

8.9 


Cambridge Research 
Campbell Systems 

C'.'ilili ],ir 

CaacstM 


146 
104 
118 
114 


Imagine 132, 133. 
Impact 

Industrial Process 


Back Covet 
141 
149 


P 

Phipps 

Pnm N Plotter 


32 
18 


Casio 


SB 


J 

JK Grave 




Pf&Softwanj 
PS3 


67 






Cheetah Marketing 


roe 

149 


126 


55.82 


W 

Warp Factor 9 


141 


wifC 

Clares Of Winslord 

Cloyvata 

Commodore 


70 

104 

24.25 


JP Gibbon 
JRS Software 


66 
63 


Q 
Quasar 


94 


Watson Software 
William Stuart Systems 
Workforce 


118 
48.83 


Computers For All 


5 


K 




R 








Control TeCtifiolofly 


40 


K & W Software 


67 


RDLab* 


94 


Z 




CP Softwanr 


95 


Kemps Micro 


66 


Redditr.h 


86 


ZX Mtcrof.Hir 


1&4 



1W VOUfl COMPUTER, FEBRUARY 1983 



*2*£ 



THE REAL; 
INVESTMENT 




NEW: 

THE X-RdMCARD 

I 

FOR YOUR ZX81 




WHAT IS SO 

SPECIAL ABOUT 

THE 

SPECIAL RAMPACK? 




fig. 2 



WHAT IS SO SPECIAL ABOUT AUDIO'S 16K SPECIAL RAM PACK? 

THE M'ECIAL RAM PACK > 16K ■ ii (he l-itnl <Jr«pi nf iti kii4. fiUlowjugii k«i * Jftan vimiiar product!, tl hm nuny *f 
(he (KkJ poinii 01 m preJtcestori. irrcliiJini picki rn in ufaciuKd bv SiaeliLr Rrfeirch, Mem o* t-c h . Byfhvit jnd 

Kconotvcfc lo filt i (r* of 1h* Nit kftft*fl 

Wills ihcncprne we »* h*ie mned »:th memttriei bO! h for 1 he ZX SI ind * wide r*n*e of olber Mkfttt. »e*r* »h*»WsMi 
oitti aunt titlatt** ■•* folium 

Tilt CAM: Till SPtClAI RAVI PACK hii Scrn dti!([nrJ 16 OvUnioOlc I he ittimtin 'wabbling problem JiKXitlfJ 

wnhminyoiher p*(J«. JnJ Joe< iwi revon to i*mpur»ry *olu( ion.* iu-.h»i Vekro, B)u.t*L. iJNnnf Uripor i r.ujc, wnjhilv 
»"ii*: Ii flinim pwfimrli.' loiheZK 11 bv meuitaf i tpeciil taNc i n * -Jjt* ■ ided bv a rente bi tnriAtentci Lmhecocmr<ti#n 
weker . tee f\±\zit J ■ 

EXPAXSlBlUTY: Tile SPECIAL RAM PACK n fi#l vuh t**iip*[ib4e wiih »U »flw*re tod hardwire pr&du«d fa* th* 
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ZX II. twh « th* 3tX pn»i*r. true it iholw tbeedeeosc* "tort rvrti a rrh ;rt#irpjiw,&iB : [r V'ffu a'rJJfimlrfwWreirfiif tktt 
ihrk»ybo*rd»ouni»r dpin-in n jlir*Jj mUtded m ihe SPECIAL RAM PACK ii j:w hiieipjnsioo pini,. rrjdi [pjt.ciie 
— in I he lime -?«■* — Ihe iwn jlIviikcs) -rii-op ever defined foi ihe ZX tl — the X ROM CARD we fi(u« t% 



WHAT DOES THE X ROM CARD OFFER? 

! The X. ROM CARD hit j buili in jiumtjn ROM. Projrirm cin he run i uiam mcirJv everviinv ihe ZX tl n nmvhed 
ofl. Thii will r*vu:t ib j hu(* iMre«i« fiilor foj RDM biicd MiBwan, nn« nil ioEti*jrr hone m currrtllv virv iwirc flf 



irofwiilu pirKv. piebtc: 
t The X -ROM CARD 



. Tit X -ROM CARD Mi ibuili mpnniir mierlKc, neneiwfy if reuwiih touiej primer other ihjn ihe XZ pr inrtf Tkh 
ii muli-jhlf for «r terinus ipplje j.tia«i. inilwiiiig word BKKetua*. whejr cireful ppewntMion i» of (Tie utnwii 
imponince 

j. TtM X'ROVt CARD hn a bmll in EfftOM burOCf. t'h^ mnni 1hi1 Ui tin uve tiiiL^ *f M^thiiW fuJt piOjnrfii dUId 

iilwflt rbf[» inj pjjv them bKk 41 4">v upk 

4- Y«u Hiivof eoune buj [he X -ROM CAKD MM with tnherRim Picki-inch jmht SintUtr Ran Fick, However, when 
vou purchiH i he V.-ROM CARD with the SPECIAL RAM PACK. yf)u will JMve iht jJvtMetc »f lowtr e*»l. treiier 
tfinbililv jbJ nejinet%. iikc (he «klc nntrr. ■» nifclv houtnl wuhm ■ tinjjle t'lte 

IS CC«a.l.'!ilO?v. T*« SPECIAL RAM PACK, in he be»l wnowdiile inve^meni :■■■■; vavriX SI The nnUbUit^ of 
ire X'ROM CARD i>ncm ihe »i> ic new nofrwirt Jevetopmrm iitch ji l>n(w« pr°cr jnsml B( *nd » ihe suiunice ihn 
vCitf *ynem will never be ohuleie 



THE BEST GUARANTEE 
THAT YOUR ZX81 WONT BE 
OBSOLETE FOR ONLY; 



E 



including VAT 



TECHNICAL 



ICATIONS: 



• SPECIAL RAMPACK: 

• Memory capacity: 16K byte* 

# Maximum »pted: 200 ns uttcw lime. 

# Power requirement: Use exclusivelv Sinclair PSL. 
■•r X^R'DMC.ARD 

- |' Autottart ROM: 4K byte, exchange for SK bylcs and software switch possible. 

Displays memor>- size, checks for byte "OO" (identifies ZX basic) fa 2000H. 
Loads program if found, checks for byte "C3" and jumps (2000H) if found. 
Check*! for preKnce of ROM in socket n.3 and ROM CttSklfl , displays catalog 
if found. Coniains alio machine code monitor and printer utility. 

• Pre programmed ROM: Catalog available on request- Use only 2732 or 2764 ROM/'EPROM. 
Blank EPROM; Use only 2764 — SK bytei pet device — in socket n,3, 3 " 9V, PP3 size baneri^-. 

are needed to burn EPROM. 
Printer connection: 1 6 pin D1L output, use standard IDC ribbon cable. Outputs include 
DO to 07, Strobe, Reset, Inputs include No-fault and Busy. A 

Documentation: Schematic diagram included, full lining* of Amoitart ROM ex:ra jEk 
anlv for X-ROMCARD user, CI -50 * large SAE) J&* 
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AUDIO- COMPUTERS 

>URNEU04UXH HARK ROAD, 
, HEriiJOU SEA , - ESSEX SS5 
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IMAGINE 

COiYipOrW brought ififO being 
by top professional 
programmers, graphic 
designers and software 
maiding specialists 
A company dedicated to the 
highest quality software and 
customer service in Ihe world 

ARCADIA 

the name of the game 
especially created lo be Ihe 
fastest, meanest, mosl 
addictive shoot 'em up game 
you've ever desired. Wove 
after wave of the most 
loathsome ond deadly aliens 
billow hypnotically towards 
your space lighter with deadly 
intent. But then yon hovn dual 
Plasma Disrupters and on Ion 
Thrust Drive haven't you? . . 

ZXSPECTRUM 

(16Kor48K) 

100% machine code with 12 
different alien types, incredible 
onimalion ond explosive 
effects, sound and the fastest, 
smoothest hi -res graphics ever! 



VIC-20 



(any memory size) 
1 00% machine code with eight 
different alien types, smooth hi- 
res multicolour graphics and 
animation, narrow play! ield 
and sensational sound etfeds- 
Keyboard or joystick. 
Game design and software by 
D. H. Lawson. 
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When you buy 

ARCADIA 

you buy it lor life. If on Imagine 
software product EVER fails to 
load firs* time simply return it lo 
Imagine for an instant free 
replacement. 



ARCADIA 

Tor my ZXSPECTRUM Or 
VIC-20. Just 

£530 

which includes first class 
postage and packing, VAT, 
and an UNCONDITIONAL 
LIFETIME GUARANTEE. 

Imagine Software 

Masons Buildings, Exchange Street East, 

Liverpool, Merseyside L2 3PN. 

^^^M SUPERFAST CREDITCARD SALES UNE-. 

£j 051 236 6849 (24hrs) 



ALL ORDERS DISPATCHED BY 
FIRST CLASS POST WITHIN 
24 HOURS OF RECEIPT. 




See our advertisement on pages 132 and 133 
Why not put a lirsl class stamp on your order and you will 
receive ARCADIA within 3 doys of posting. Please allow for 
Xmas post' 
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Post coupon now to 
Imagine Software 
Masons Buildings, Exchange Street East, 
Liverpool, Merseyside L2 3PN. 
Please rush me a copy of ARCADIA lor (tick box) 
i Any ZX Spectrum j Any Commodore VIC-20 



"PletHfl debit my Bartlaycand/Acceu 
I enclose CheqiWP.G- for 
'Delete o* applicable 



Name 
Address 



L.- 



jA) 



